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Juh 28, 1747. 

HE neceſſary trouble of copying long 

letters, which perhaps when they come 

to your hands may contain nothing | 
new, or worth your reading (fo quick 

is the progreſs made with you in E- 

Y lefricity) - half diſcourages me from 

| writing any more on that ſubject. Yet I cannot forbear 

adding a few obſervations on M. Muſchenbroe# s won _ 


- derful bottle. | ENTS 
5 . 6 1. The 


. 


defriled f. from a nag ern ec out it of the bottle, i in 
this: that the electrical fire of the latter is arcumillated 6 7 
its ſurface, and forms an electrical atmoſphere round it _ 
conſiderable extent: but the electrical fire is cate into 
the ſubſtance of the former, the glaſs confining Mt, 

2. At the ſame time that the wire and top of the bot- 
tle, &c. is electriſed p9g/rively or plus, the bottom of t the 
bottle is electriſed negatively or minus, in exact propor- 
tion: 7. e. whatever quantity of electrical fire is thrown 
in at top, an equal quantity goes out of the bottom. To 
underſtand this, ſuppoſe the common quantity of Eledri- 
city in each part of the bottle, before the operation begins, 
is equal to 20; and at every ſtroke of the tube, ſuppoſe a 
quantity equal to 1 is thrown in; chen, after the firſt 
ſtroke, the quantity contain d in the wire and upper part 
of the bottle will be 21, in the bottom 19. After the 
ſecond, the upper part will have 22, the lower 1 8, and 


ſo on till after 20 ſtrokes, the 1 upper part will have a quan- * 


tity of electrical fire equal to 40, the lower part none: 
and then the operation ends: for no more can be thrown. 


into the upper part, when no more can be driv® out of 


the lower part. If you attempt to throw more in, it is 
ſpued back thro the wire, or flies out in loud a rack 
thro' the ſides of the bottle. BE. 3 

3. The equilibrium cannot be teſinged in- 8 bode * 
imward communication or contact of the parts; but it 
muſt be done by a communication form d without the bot- 
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7 hc hn is 5 bottom, by ſome non electric, 
touching both at the ſame time; in which caſe it is re- 
ſtored with a violence and quickneſs inexpreffibley or, 


touching each alternately, i in which caſe the PIRIE 


is reſtored by degrees. 

4. As no more electrical 6 can be i into the 
top of the bottle, when all is driven out of the bottom, 
ſo in a bottle not yet electriſed, none can be thrown into 
the top, when none can get out at the bottom; which 
happens either when the bottom is too thick, or when 


the bottle is placed on an electric per ſe. Again, when 


the bottle is electriſed, but little of the electrical fire can 
be drawn out from the top, by touching the wire, unleſs 
an equal quantity can at the ſame time ger in at the bot- 
tom. Thus, place an electriſed bottle on clean glaſs or 
dry wax, and you will not, by touching the wire, get out 
the fire from the top. Place it on a non- electric, and 
touch the wire, you will get it out in a ſhort time; but 
ſooneſt when you form a direct communication as above: 
| So wonderfully are theſe two ſtates of Electricity, the 
plus aud. minus, combined and balanced in this miraculous 


bottle ! ſituated and related to each other in a manner that 


I can by no means comprehend | If it were Poffible that a 
bottle ſhould in one part contain a quantity of air ſtrongly 
compreſt, and in another part a perfect vacuum, we know 
the equilibrium would be inſtantly. reſtored w:thin. © But 


here we have a bottle containing at the ſame time a plenum 
15 — fire, and a vacuum of the ſame fire; and yet 
ba, 32 we 2 


# 


FO parton eld between the „ 
communication rh ! though tlie Gs, preſſes vio- : 
lently to expand, and the ener we Lem to attract 

as violently in order to be filled. 3 
5. The ſhock to the nerves (or counnlionl uh is o- 


9 


3 


eaſion d by the ſudden paſſing of the fire through the 
body in its way from the top to the bottom of the bottle. 
The fire takes the ſhorteſt courſe, as Mr Watſon juſtly. 


obſerves : But it does not appear, from experiment. that, 
in order for a perſon to be ſhocked, a communication 


with the floor is neceſſary ; for he that holds the bottle 


ſtanding on wax, as otherwiſe. And on the tour 


wire, as is ſuppoſed, but from the wire to the 4 


by 1 
=o . w * — 4 * 6353 1. 1 
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EXPERIMENT. 5 Ep 


Place an el ectriſed phial on wax; 3 a Anl. nk belt | 


ſuſpended by a dry filk-thread held in your! hand, and 


brought near to the wire, will firſt be attracted, and then 5 a | : ; 
repelled: When in this ſtate of repellency, fink - F 
band; that the ball may be brought towards 3 of ES EE 


4 2 * . 


Ur 8 
and NOR Depend the 8 to the ace hands * de into ES. 


. 


with one hand, and touches the wire with the other, wall; FI 
be ſhock'd as much, though his ſhoes be dry, or or Eren 3 
the wire (or of the gun- barrel, which is the ſame thi "Ss ; 
the fire does not proceed. from the touching finger to the. 5 


che bottle; it will Foun be inftantly and frongy ee 
till it has parted with its fire. 85 
If che bottle had an clefrica atmoſphere, as well as” 
the wire, an electriſed cork. n. by * ae * 
a8 well as from the other. F393 eee ee deere eee 


' f 
=> « A * * Js ©) © 4 > 1 7 


F 7 5 1 1 « - * 
. K 1 ** N ” 5 64 i # * 1 K 5 


.: cnt * 7 E n IM ENT MWE 


F051. From a bent wire (a) Weng in ithetable, letaſmall 4 
linen thread (5) hang down within half an inch of the elec-⸗ 
triſed phial (c). Touch the wire of the phial repeatedly * with 

our finger, and at every touch you. will ſee the thread in- 
ſtantly attracted. by the bottle. (This! 18 beſt done by a 8 
vinegar cruet, or ſome ſuch belly'd bottle). As Toon as 
you draw any fire out from the upper part by touching g 
the wire, the lower part of the bottle draws an n equal $ 
quay in N N. _ 
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N 2. Fix awire in the: VP! with whickivhe, honninaf 
the bottle is armed: CA ſo as that bending upwards; its ring- 
end may be N with the top or ring- end of the wire in 
the cork (e), andat three or four inches diſtance. Then elet- 
triciſe the bottle, and place ĩt on wax. If a cork ſuſpended 
by a ſilk thread ea ) hangbetweentheſe twowires, it will play 


inceſſantly from one to the other, till the bottle is, no longer 
electriſed; that is, it fetches and carries fire from. the top 
to the n of * bottle, till the equilibrium; is reſtored. 


rr. 


DDr : 
Ce Ot oe EE I EN 

0 ; 3 * N — LS « 

2 * x 2 ; # * Wn 


my * 
2 ſt 
5 
* * . 
hs 


EXPERIM EN _ I e 


Fi. 3. Place an electrieiſed phial on wax; ke <6 
* in form of a C, the ends at ſuch a diſtance when bent, as 


that the upper may touch the wire of the bottle, when. * 


lower touches the bottom: ſtick the outer part on a ſtick 
of ſealing wax (Y which will ſerve as a handle. T hen ap- 
ply the lower end to the bottom of the hottle, and grady- 
ally bring the upper-end near the wire in the gork. The 
conſequence is, ſpark follows ſpark till the equilibrium i is 
reſtored. Touch the top firſt, and on approaching the bot- 
tom with the other end, you have a conſtant He en of fre, 
tom. together, and the Rag Ayr CH will ſoon be reſtored, 
but filently and imperceptibly ; ; 2 crooked. wire e 
the communication. 


* 72 wet pe . 1 2 
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EXPERIMENT v. : 


Fi6.4. Let a ring of thin lead or paper ſurround a 
bottle (i), even at ſome diſtance from or above the bottom. 


From that ring let a wire proceed up, till it touch the , 


wire of the cork (+). A bottle ſo fixt cannot by any means 
be electriſed: the equilibrium is never deſtroyed : for 
while the communication between the upper and lower 
parts of the bottle is continued by the outſide wire, che 3 
fire only circulates : what is driven out at bottom, is con- 
ſtantly ſupply'd from the top. Hence a bottle cannot be 
electriſed that is foul or moiſt on the outſide. 

EX. 
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EXPERIMENT VI. 


Place a man on a cake of wax, and preſent him the wire 
of the electrified phial to touch, you ſtanding on the floor, 
and holding it in your hand. As often as he touches it, he 


will be electrified "ob and any one ſtanding on the floor 
may draw a ſpark from him. The fire in this experi- 
ment paſſes out of the wire into him ; and at the lame time 


out of your hand into the bottom of the bottle. 


L 


EXPERIMENT VI. 
Give him the electrified phial to hold; and do you touch 
the wire; as often you touch it he will be electrified minus, 
and may draw a ſpark from any one ftanding on the floor. 
The fire now paſſes from the wire to you, and from him 
into the bottom of the bottle. 


EXPERIMENT VIII. 


Lay two books on two glaſſes, back towards back, two 
or three Inches diſtant. Set the electrified phial on one, 
and then touch the wire ; that book will be ele&rified | 
minus; the electrical fire being drawn out of it by the bottom 
of the bottle. Take off the bottle, and holding it in your 
hand, touch the other with the wire; that book will be 
electriſed plus; the fire paſſing into it from the wire, and 
the bottle at the ſame time ſupply'd from your hand. A 
f. uſpended ſmall cork-ball will play between theſe books 


*ill the equilibrium 1 is reſtored. 
E xX 


EXPERIMENT. . 
When a body is electriſed plus it will repel an cleftrifed 


feather or ſmall cork-ball. When minus (or When! in the 


common ſtate) it will attract them, but ſtronger! when minus 


than when in the common ſtate, the difference PEE: * 1 


E XP E RIM E NT "M;- 


Tho', as in EXP ER. VI. a man ſtanding eur ih P 


be electriſed a number of times, by repeatedly touching the 


wire of an electriſed bottle (held in the hand of one ftand- 


ing on the floor) he receiving g the fire from the wire each 


time: yet holding it in his 6wn hand, and touching the 


wire, tho he draws a ſtrong ſpark; and is violently ſhock' d, 


no Electricity remains in him; the fire only paſſing thro 


him from the upper to the bar part of the bottle. Ob- 
ſerve, before the ſhock, to let ſome one on the floor touch 


him to reſtore the equilibrium in his body; ; for in taking 
hold of the bottom of the bottle, he ſometimes becomes a 


little electriſed minus, which will continue after the ſhock; 


as would alſo any plus Electricity, which he might haye 


given him before the ſhock. For, reſtoring the equilibrium 


in the bottle does not at all affect the Electricity in the man 


thro whom the fire paſſes; that e is neither | in- 
creaſed nor diminiſſ d. „ 


E XP E RIM E N T XI. 4 


The paſſing of the electrical fire from the upper to 
the lower part of the bottle, to reſtore the equilibrium : ; 
is render d ſtrongly viſible by the followin 8 pretty . 7 

ment, 


ou 


rab 8h 


ment. Take a hook wie cover is « flletted with gold; 
of (n ) F 10. 5, f it on Sender the wan en the bock over 
the e gold line, ſo; 
one end of the OAT line, the ring up, but leaning towards 
the other end of the book. Lay the book on a glaſs or wax; 
and on the other end of the gold lines, fet the bottle elec- 
triſed : then bend the | hal by preſſing it with. a 
tick of wax till its ring approaches the ring of the bottle 
wire; inſtantly there is a ſtrong ſpark and ſtroke, and the 


whole line of gold, which completes the communication 


SS we 4 SS 


between the top and bottom of the bottle, will appear a vi- 
vid flame, like the ſharpeſt lightning. The cloſer the con- 


tact between the ſhoulder of the wire, and the gold at one 


end of the line, and between the bottom of the battle and 
the gold at the other end, the better the experiment ſuc- 
ceeds. The room "ſhould be darkened. If you would 
have the whole filletting round the cover appeat in fire at 
once, lt che boltle aniberine touch the gold W 


oppoſite corners. | Woo 
ic » J 5 ” "” 
wt - 4 1 : 4 ' ” 
8 .«& a * ** 4 < . 0 1 * 0 * 4 6 1 L & 
% 72 fy | 
, be | 
: f ; - 2 * * 
0 . ” 
1 . . 
* F os = - - „ — 9 — Py 33 
. 3 „ + on Wn ; 
j P—_ as % 2 
- bo * * 
7 8 = 5 8 
* - * — 81 - 
— 
* c 5 * 
* - - T . k 
% © * — . 4 . a 
* — 8 * r * 
a 4 * 
- = 1 2 
= 
CY — - — — 
— 2 . * 
Us - 
** 
- 
» 2 
* . * 
- © 8 * ow 


o Buser ibrrv. 5 9 


that the ſhoplder of it may "preſs upon : 


en EE 

Mr Bw). F. FRANKLIN in Philadelphia 
T „„ 85 oy 

Mr Pra- corrinsov, F. R. 8. Ls: 


SIR, WOO "wy a , 
I. my laſt I informed you that, in x purſuing our electrical 

enquiries, we had obſerved ſome particular Phznomena, 7 
which we looked upon to be new, and of which I pro- 


miſed to give you ſome account, tho' I apprehended they 
might poſſibly not be new to you, as ſo many hands are daily © 


employ d in electrical experiments on your fide the water, 


ſome or other of wc would probably hit on the aig . 
obſervations. ; 
The firſt is the ado effect of Paiste 0 i, both? in 
drawing 0 and throwing off the electrical fire. For example: 
Place an iron ſhot of three or four inches diameter, on the 

mouth of a clean dry glaſs bottle. By a fine ſilken thread 
from the cling, right over the mouth of the bottle, ſuſ- . 
A pend a ſmall cork-ball, about the bigneſs of a marble 3 the 


thee of fuch a length, as thay the a may reſt a * 
gainſt the ſide of the ſhot. Electrify the ſhot, and the 


ball will be repelled to the diftance of four or five inches, 


more or leſs; according to th 
When in this ſtate; if you preſent to the ſhot the point of 


a long ſlender fharp bodkin, at fix or eight inches diſtance, 


the repellency is inſtantly deſtroy d, and the cork flies to the 
| ſhot. A blunt body muſt be brought within an inch, and 
draw a ſpark, to produce the ſame effect. To prove that 
the electrical fire is drawn off by the point, if you take the 
blade of the bodkin out of the wooden handle; and fix it 
in a ſtick of ſealing wax, and then preſent it at the diſtance 


-aforeſaid, or if you bring it very near, no ſuch effect fol- 


lows ; but ſliding one finger along the wax till you touch 
the blade, and the ball flies to the ſhot immediately. -— If 


you preſent the point in the dark, you will ſee, ſometimes 


at a foot diſtance, and more, a light gather upon it like that 
of a fire-fly Or glow- worm 2 the leſs ſharp the point, the 


nearer you muſt bring it to obſerve the light; and at what- 
ever diſtance you ſee the light, you may draw off the 


electrical fire, and deſtroy the repellency.---If a cork- ball 
ſo ſuſpended be repelled by the tube, and a point be pre- 
ſented quick to it, tho at a conſiderable diſtance, tis ſur- 


prizing to ſee how ſuddenly it flies back to the tube. 


Points of wood will do as well as thoſe of iron, provided 
the wood is not dry; for perfectly dry wood will no more 
conduct e than 9 wax. | | 


C 2 Ts 


quantity of Electricity 
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| the cleftrical fire 3 . . fie — an 
and —— — fo 650 mak u rege the 


e N while ee ene the gün- Dare , 
cannot by applying the tube to the other end be electr. 


ſo as to give a ſpark, the fire continually running cut flench | 
at the point. In the dark you may Re ION 


— — WE 


The repellency berween the cork-ball and thor 


lkewiſe deſtroy d; r. By 'fifting fine ſand en it; this 
does it gradually. 2. By breathing on it. 3. By making 
a ſmoke about ĩt from-burning wood.*- — 


even tho the candle is at a foot diſtance: theſe do it ſud- 
denly. The light of a bright coal from a wood fire; and 
the light of red-hot iron do it like wiſe; but not ut Ib great 
a diſtance, Smoke from dry roſin dropt on hot iron, does 
not deſtroy the repellency; but is attracted by both ſhot 


and cork- ball, forming proportionable atmoſpheres round 


them, making them look beautifully, ſomewhat like ſome: 


of the 6 in Burner s or e theory c ges | 


% $5 


* we "O08 every particle of ſand, mioifrine wah I; — 


tracted and then repelled, carries off with it a portion of the electrical fire 3. 


but that the ſame ſtill ſubſiſts in thoſe particles, till they communicate it 
to ſomerhing elſe; and that it is never really ed. So. when 
water is thrown on common fire, we do not Ine the element is thereby” | 


deſtroyed or annihilated, but only diſperſed, each particle of water catryi 


off i nh * its — of the fire, which it had en and attac 
to itſe 


NB. T 


bers the air in very „ l. TY 
The light of the ſun thrown ntl . wi 
tor by Scots cou A 8 together, does not 


tween n fre- In and ſun-light, | is another —__ that « ſeems 
new and: extraordinary to uns. 

We had for ſome time been of gpinion, a 
cal fire Was not created: 2 eres — collected, being re- 
ally an element diffus d among, and attracted by other 
matter, eee by water and metals. We had even. 

diſcovered and demonſtrated its afflux to the electrical 

ſphere, as well as its efflux, by means of little light wind- 

mill wheels made of {tiff paper vanes, fixed obliquely and 
turning freely on fine wire axes. Alſo by little wheels of 
the ſame matter, but formed like water wheels. Of the 
diſpoſition and application of which wheels, and the various 

phznomena reſulting, I could, if I had time, fill you a ſheet. 

The impoſſibility of electriſing one's ſelf (tho ſtanding on 
wax) by rubbing the tube. and drawing the fire from it; 
and the manner of doing it by paſſing the tube-near a per- 
fon or: thing ſtanding on the floor, &c.. had alſo occurred 
to us ſome months before Mr Watſon's ingenious Sequel 
came to hand, and theſe were ſome of the new things I 
intended to have communicated to you. ut now I need 
only mention ſome particulars not hinted in that piece, 
with. our reaſonings thereupon ; though * che latter 
might well enough be ſpar et. 
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wy. Mr B. 5 RAN Kk B 
1. A perſon ſtanding on wax, and rubbing the nie wa 
another perſon on wax drawing the fire; they will both'of 
them, (provided they do not ſtand ſo as to touch one ano- 
ther) appear to be electriſed, to a perſon ſtanding on the 
floor; that is, he will perceive a ſpark r 0 
of them with his knuckle. 

2. But if the perſons on wax touch one another ring 
the exciting of the tube, neither of them will * to ar 
electriſed. i : 

3. If they touch one another after exciting the ly 
and drawing the fire as aforeſaid, there will be a ſtronger | 
ſpark between them, than was between either of n and 


the perſon on the floor. 
4. After ſuch ſtrong n neither of — diſcover any hy 


electricity. 

Theſe appearances we attempt to account for thus. We' 
fa ppoſe as aforeſaid, that electrical fire is a common element, 
of which every one of the three perſons abovementionedhas 
his equal ſhare, before any operation is begun with the 
Tube. A, who ſtands on wax and rubs the tube collects 
the electrical fire from himſelf into the glaſs ; and his com- 
munication with the common ſtock being cut-off by the 
wax, his body is not again immediately ſupplyd. B, (who 
ſtands on wax likewiſe) paſſing his knuckle along near the 
tube, receives the fire which was collected by the glaſs 
from A; and his communication with the common ſtock: | 
being likewiſe cut off, he retains the additional quantity = 


received. To C, ſtanding on the floor, both appear to 


be cleriſed: for he having only the mil quantity of 
electrical fire, receives a ſpark upon approaching B, who 
has an over quantity; but Seen who has an un- 
der quantity. If A and B approach to touch each other, 
the ſpark is ſtronger, becauſe the difference between them 
is greater; after ſuch touch there is no ſpark between ei- 

ther of them and C, becauſe the electrical fire in all is re- 
duced to the original equality. If they touch while elec- 
triſing, the equality is never deſtroy d, the fire only circu- 
lating. Hence have ariſen ſome new terms among us: 
we ſay, B, (and bodies like circumſtanced) is electriſed 


pofitively ; A, negatively. Or rather, B is electriſed plus; 


A, minus. And we daily in our experiments electriſe 
bodies plus or minus as we think proper. To electriſe 


plus or minus, no more needs to be known than this, that 
the parts of the tube or ſphere that are rubbed, do, in the 


inſtant of the friction attract the electrical fire, and there- 
fore take it from the thing rubbing : the ſame parts imme- 
diately, as the friction upon them ceaſes, are diſpoſed to 
give the fire they have received, to any body that has leſs. 
Thus you may circulate it, as Mr MWatſon has ſhewn ; you 
may alſo accumulate or ſubſtract it upon or from any bod y. 


as you connect that body with the rubber or with the re- 
cerver, the communication with the common ſtock: being 


cut off. We think that ingenious gentleman was deceived, 
when he ima gined (in his Seguel that the electrical 
fire came down the wire from the cieling to the gun- 
barrel, * to the ſphere, and ſo electriſed the machine 
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driven 5 and ee 2 on tors ” that wire z — hat 
the machine and man, Sc. were electriſed minus; i. n 
leſs electrical fire in them than things in common. 
As the veſſel is juſt upon failing, J cannot n 
large an account of American Elearicity as I intended: I 
ſhall only mention a few particulars more.--- We find gra- 
e lead better a che — * "am water, being 
We fire Gries with the wire of: the phil, Wwe lehr 
candles, juſt blown out, by drawing a ſpark among the 
ſmoke between the wire and ſnuffers. We: repreſent 
lightning, by paſſing the wire in the dark over a:china 
plate that has gilt flowers, or applying it to gilt frames of 
looking-glafſes, &c. --- We electriſe a perſon twenty or 
more times running, with a touch of the finger-on the 
wire, thus : : He ſtands on wax. Give him the electriſed 
bottle in his hand. Touch the wire with your finger, and 
then touch his hand or face; there are ſparks ever 
time. We encreaſe the force. of the electrical kiſs vaſtly, 
thus: Let 4 and B ſtand on wax; give one afithem the 
electriſed phial in hand; let the other take hold of the 
wire; there will be a ſmall ſpark ; but when their lipsape 
proach, they will be ſtruck and ſhock d. The ſame if 
another gentleman and lady, C and D, ſtanding alſo on 
ax, and joining hands with A and B, ſalute, or ſhake 
el — We ſuſpend by fine filk thread a counterfeit ſpi- 


der, made of a ſmall piece of burnt cork, with _ of lin- 
nen 


4 5 nd 4. 9 | : 4 
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nen ie and a grain or two of lead ſtuck in him to give 
him more weight. Upon the table, over which he hangs, 
we ſtick a wire upright as high as the phial and wire, 


two or three inches from the ſpider-; then we animate | 
him by ſetting the electrified phial at the fame diſtance or: | 
the other fide of him; he will immediately fly to the 
wire of the phial, bend his legs in touching it, then ſpring; 
off, and fly to the wire in the table; thence again to the 
wire of the phial, playing with his legs againſt both in a 1 


very entertaining manner, appearing perfectly alive to per- 
ſons unacquainted. He will continue this motion an hour 
or more in dry weather. We electrify, upon wax in the 

dark, a book that has a double line of gold round upon the 
covers, and then apply a knuckle to the gilding; the fire 
appears every where upon the gold like a flaſh of light- 
ning: not upon the leather, nor, if you touch the leather 
inſtead of the gold. We rub our tubes with buckſkin, 


and obſerve always to keep. the ſame ſide to the tube, and 
never to ſully the tube by handling; thus they work rea- 


dily and eaſily, without the leaſt fatigue ; eſpecially if kept 
in tight paſtboard caſes, lined with flannel, and fitting 

cloſeto the tube.*---This I mention becauſe the European 
papers, on Electricity, frequently ſpeak of rubbing the 
tube, as a fatiguing exerciſe, Our ſpheres are fixed on 


iron ws which paſs through them. At one end of the 


Our tubes are made here of green glaſs, 27 or 30 inches long, as big 


L 


as can be graſped. Electricity is ſo much in vogue, that above one hun- 


dred of them have been ſold within theſe four months paſt, 
D axis 
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axis there is a ſmall handle, with which we turn the "EET | 


like a common grindſtone. This we find very commodious, 
as the machine takes up but little room, is portable,” and 
may be encloſed in a tight box, when not in uſe. Tis true, 


the ſphere does not turn ſo ſwift, as when the great wheel 
is uſed : but ſwiftneſs we think of little 1 ſince 
a few turns will _— the Phial, Sc. I | 


I am, &c. 
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* ERE will be the ſame N and ſhock, 
if the electrified phial is held in one hand by the 

books and the coating touch'd with the W as ee 
held by the coating, and touch'd at the hon. 

2. To take the charg d phial ſafely by the kat; fe? FW 
not at the ſame time diminiſh its _ it muſt firſt bet, 
down on an electric per ſe. OS N 
3. The phial will be electrified as hd if held 45 Te 

the hook, and the coating apply'd to the globe or tube; 


as when held by the coating, and the hook apply'd. 
9 4. But 
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4. But the direction of the electrical * being different fe 
in the charging, will alſo be different in the exploſion. 
The bottle charged thro the hook, will be diſcharged thro' 
the hook; the bottle charged thro the coating, will be diſ- 
charged thro the coating, and not other ways: for the fire 
muſt come out the ſame way it went in. 

5. To prove this; take two bottles that were equally 
charged thro'- the hooks, one in each hand; bring their 
hooks near each other, and no ſpark or ſhock will follow; 
becauſe each hook is diſpoſed to give fire, and neither to 
receive it. Set one of the bottles down on glaſs, take it up 


by the hook, and apply its coating to the hook of the other ; 
then there will be an exploſion and ſhock, and both bot- 


tles will be diſcharged. ra. 

6. Vary the experiment, by chant two kin 4 8 
one thro the hook, the other thro' the coating: hold that 
by the coating which was charged thro' the hook ; and : 
that by the hook which was charg'd thro' the coating : ap- 


ply the hook of the firſt to the coating of the other, and 


there will be no ſhock. or ſpark. Set that down. on glaſs 
which you held by the hook, take it up by the coating, 


and bring the two hooks together: a ſpark and ſhock will 


F > tits 


follow, and both phials be diſcharged. j 

In this experiment the bottles are totally- diſcharged, or 
the equilibrium within them reſtored. The abounding of 
fire in one of the hooks (or rather in the internal ſurface of 


one bottle) being exactly equal to the wanting of the other: 


and therefore, as each bottle has in itſelf the abounding as 
well 
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well as the wanting, the wanting and abounding TB be 
equal in each bottle. See F. 8, 9, 10, 11. But if a man 
holds in his hands two bottles, one fully electrify d, the 
other not at all, and brings their hooks together, he has 
but half a ſhock, and the bottles will both remain half 


electrified, the one being half ene and * other 


half charged. 

7. Place two phials a charged on a table at five or 
fix inches diſtance. Let a cork-ball, ſuſpended by a filk 
thread, hang between them. If the phials were both 
charged through their hooks, the cork, when it has been 
attracted and repell'd by the one, will not be attracted, but 

_ equally repelled by the other. But if the phials were charg- 
ed, the one through the hook, and the other *through the 
coating, the ball, when it is repelled from one hook, Will 
be as ſtrongly attracted by the other, and play vigorouſly 
between them, 'till both phials are nearly diſcharged. 

8. When we uſe the terms of charging and' diſcharging 
the phial, 'tis in compliance with cuſtom; and for want of 
others more ſuitable. Since we are of opinion, that there 
is really no more electrical fire in the phial after what is 
called its charging, tian before, nor leſs after its dj iſcharging ; ; 
excepting only the ſmall ſpark that might be given to, 
and taken from, the ane matter, if . from 


* To charge a bottle tat through the coating, place it on a 
glaſs ſtand; form a communication from the prime conductor to the coating, 
and another from the hook to the wall or floor. When it is charged, re- 
move the latter communication before you take hold of the bottle, other- 

wiſe great part of the fire will eſcape 1 it. | 
the 
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the bottle, which ſpark may not be equal to a five hun- 
dredth part of what is called the exploſion. 

For if, on the exploſion, the electrical fire came out of 
the bottle by one part, and did not enter in again by ano- 
ther; then, if a man ſtanding on wax, and holding the 
bottle in one hand, takes the ſpark by touching the wire 
hook with the other, the bottle being thereby d:ſcharged, 
the man would be charged ; or whatever fire was loſt by 
one, would be found i in the other, ſince there. is no way 
for its eſcape: But the contrary is true. 

9. Beſides the phial will not ſuffer what is called a 4 
ging, unleſs as much fire can go out of it one way, as is 
thrown in by another. A phial cannot be charged ſtand- 
ding on wax or glaſs, or hanging on the prime conductor, 
unleſs a communication be form'd between its coating and 
the floor. | ; | | 

10. But ſuſpend two or more phials on the prime con- 
ductor, one hanging to the tail of the other; and a wire 
from the laſt to the floor, an equal number of turns of the 
wheel ſhall charge them all equally, and every one as 
much as one alone would have been. What is driven out 
at the tail of the firſt, ſerving to chagge the ſecond ; what 
is driven out of the ſecond charging the third; and ſo on. 
By this means a great number of bottles might be charged 
with the ſame labour, and equally high, with one alone, 
were it not that every bottle receives new fire, and loſes 
its old with ſome reluctance, or rather gives ſome ſmall re- 
fiſtance to the charging, which in a number of bottles be- 

comes 
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comes more equal to the chaiging power, and fo repels the 
fire back again on the globe, ſooner than a I: bottle 
would do.. 

11. When a bottle is eee in the common way, its 
infide and outfide ſurfaces ſtand ready, the one to give fire 
by the hook, the other to receive it by the coating; the 
one is full, and ready to throw out, the other empty and 


extremely hungry; yet as the firſt will not give out, unleſs 


the other can at the ſame inſtant receive in; ſo neither will 
the latter receive in, unleſs the firſt can at the ſame inſtant 
give out. When both can be done at once, tis done with 


inconceivable quickneſs and violence. 


12. So a ſtrait ſpring (ho the compariſon does not a- 


gree in every particular) when forcibly bent, muſt, to reſtore 
itſelf, contract that ſide which in the bending was extended, 
and extend that which was contracted; if either of theſe 
two operations be hindered, the al cannot be done. 
But the ſpring is not ſaid to be charg d with elaſticity when 
bent, and diſcharg' d when unbent; its N of elaſti- 
city is always the ſame. 

13. Glaſs, in like manner, has, within its © le, 


always the ſame quaiitity of electrical fire, and that a very 


great quantity in proportion to the maſs of glaſs, as hall be 
ſhewn hereafter. 

14. This quantity, proportioned to the glaſs, it ſtrongly 
and obſtinately retains, and will have neither more nor leſs, 
though it will ſuffer a change to be made in its parts and 
ſituation ; 1. e. we may take away part of it from one 


of 
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of the ſides, provided we throw an n equal quantity into 
the other. | | : 
15. Yet when the ſituation of the electrical fire is thus 
altered in the glaſs; when ſome has been taken from one 
fide, and ſome added to the other, it will not be at reſt or 
in its natural tate, till 'tis reſtored to its original equality. 
And this reſtitution cannot be made through the ſubſtance 
of the glaſs, but muſt be done by a non- electric communi- 
cation formed without, from ſurface to ſurface. N 
16. Thus, the whole force of the bottle, and power of 
giving a ſhock, is in the GL Ass ITSELF ; the non-electrics 
in contract with the two ſurfaces, ſerving only to give and 
receive to and from the ſeveral parts of the glaſs; that is, to 
give on one fide, and take away from the other. "I 
17. This was diſcovered here in the following manner. 
Purpoſing to analyſe the electrified bottle, in order to find 
wherein its ſtrength lay, we placed it on glaſs, and drew 
out the cork and wire which for that purpoſe had been 
looſely put in. Then taking the bottle in one hand, and 
bringing a finger of the other near its mouth, a ſtrong ſpark 
came from the water, and the ſhock was as violent as if the 
wire had remained in it, which ſhewed that the force did 
not lie in the wire. Then to find if it reſided in the water, 
being crouded into and condenſed in it, as connfi'd by the 
elaſs, which had been our former opinion, we electrify d 
the bottle again, and placing it on glaſs, drew out the wire 
and cork as before; then taking up the bottle we decanted 


all its water into an empty bottle, . likewiſe ſtood on 
glaſs "x 
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glaſs; and taking up that other bottle, we expected if the 
force reſided in the water, to find a ſhock from it; but 


there was none. We judged then, that it muſt either be 


loſt in decanting, or remain in the firſt bottle. The latter 
we found to be true: for that bottle on trial gave the ſhock, 


though filled up as it ſtood with freſh unelectrified water 


from a tea- pot. To find then, whether glaſs had this 
property merely as glaſs, or whether the form contributed 
any thing to it; we took a pane of ſaſh-glaſs, and laying 
it on the ſtand, placed a plate of lead on its upper ſurface ; 


then electrify d that plate, and bringing a finger to it, there 
was a ſpark and ſhock. We then took two plates of lead 


of equal dimenſions, but leſs than the glaſs by two inches 
every way, and electrified the glaſs between them, by 


electrifying the uppermoſt lead ; then ſeparated the 


glaſs from the lead, in doing which, what little fire 
might be in the lead was taken out and the glaſs be- 
ing touched in the electrified parts with a finger, af- 
forded only very ſmall pricking ſparks, but a great 
number of them might be taken from different places. 
Then dexterouſly placing it again between the leaden 


plates, and compleating a circle between the two ſurfaces, 


a violent ſhock enſued. --- Which demonſtrated the power 
to reſide in glaſs as glaſs, and that the non-eleQtrics in con- 

tact ſerved only, like the armature of a loadſtone, to unite 
the force of the ſeveral parts, and bring them at once to any 


point defired : it being a property of a non- electric, that 
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the whole body inſtantly receives or gives what clerical 
fire is given to or taken from any one of its parts. 


18. Upon this, we made what we call'd an cleffrical- 4 


battery, conſiſting of eleven panes of large ſaſh-glaſs, arm'd 
with thin leaden plates paſted on each fide, placed verti- 
cally, and ſupported at two inches diſtance on filk cords, 
with thick hooks of leaden wire, one from each fide, 
ſtanding upright, diſtant from each other, and convenient 
communications of wire and chain, from the giving ſide of 
one pane, to the receiving fide of the other; that ſo the 
whole might be charged together, and with the ſame la- 
bour as one ſingle pane ; and another contrivance to bring 
the giving ſides, after charging, in contact with one long 


wire, and the receivers with another, which two long 


wires would give the force of all the plates of glaſs at once 
through the body of any animal forming the circle with 
them. The plates may alſo be diſcharged ſeparately, or 
any number together that is required. But this machine 
is not much uſed, as not perfectly anſwering our intention 
with regard to the eaſe of charging, for the reaſon 
given g 10. We made alſo of large glaſs panes, magical 
pictures, and ſelf-moving animated * ee to me 
deſcribed. 

19. I perceive by the ingenious Mr Walſor 8 laſt EY 
lately received, that Dr Bevis had uſed, before we had. 


panes of glaſs to give a ſhock ; though, till that book came 


to hand, I thought to have communicated it to you as 2 


novelty, The excuſe for mentioning it here, is, that we 
tried 
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tried FE experiment — drew different 5 
ces from it, (for Mr Watſon till (ſeems to think the fire 
accumulated on the nun- electric chi is in contact with the 
glaſs, page 72) and, as far as we — . have car- 
ried it farther. 

20. The magical picture is made thus. Having a 1 
metzotinto with a frame and glaſs, ſuppoſe of the KING, 
(God preſerve him) take out the print, and cut a pan- 
nel out of it, near two inches diſtant from the frame all 

round. If the cut is through the picture tis not the worſe. 
With thin paſte or gum-water, fix the border that is cut off 
on the inſide of the glaſs; preſſing it ſmooth and cloſe ; 
then fill up the vacancy by gilding the glaſs well with leaf 
gold or braſs. Gild likewiſe the inner edge of the back of 
the frame all round except the top part, and form a com- 
munication between that gilding and the gilding behind 
the glaſs : then put in the board, and that fide is finiſhed. 
Turn up the glaſs, and gild the fore fide exactly over the 
back gilding, and when it is dry, cover it by paſting on 
the pannel of the picture that had been cut out, obſerving 
to bring the correſponding parts of the border and picture 
together, by which the picture will appear of a piece as at 
firſt, only part is behind the glaſs, and part before. --- Hold 
the picture horizontally by the top, and place a little 
moveable gilt crown on the king's-head. If now the pic- 
ture be moderately electrified, and another perſon take hold 
of the frame with one hand, ſo that his fingers touch its 
inſide gilding, and with the other hand endeavour t to take 
E oh off 
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off the crown, he will receive a terrible koi, and fail in 35 
the attempt. If the picture were highly charged, the con- 
ſequence might perhaps be as fatal as that of high- treaſon; 
for when the ſpark is taken through a quire of paper laid 
on the picture, by means of a wire communication, it makes 
a fair hole through every ſheet, that is, through 48 leaves, 
(though a quire of paper is thought good armour againſt: 
the puſh of a ſword or even againſt a piſtol bullet) and 
the crack is exceeding loud. The operator, who holds the 
picture by the upper-end, where the inſide of the frame 
is not gilt, to prevent its falling, feels nothing of the ſhock, 
and may touch the face of the picture without danger, 
which he pretends is a teſt of his loyalty. --- If a ring 
of perſons take the ſhock among them, the experiment 
= is called, The Conſpirators. . 
A 21, On the principle, in 5 /, that hooks of if botdes; 55 
> ferently charged, will attract and repel differently, is made 
| 1 a an electrical wheel, that turns with conſiderable ſtrength.” 
| 4 A ſmall upright ſhaft of wood paſſes at right angles through 
4 a thin round board, of about twelve inches diameter, and: 
o turns on a ſharp point of iron fixed in the lower end, while: 
a ſtrong wire in the upper-end Pg thro'-a ſmall hole: 
in a thin braſs plate, keeps the ſhaft truly vertical; About 
thirty radii of equal length, made of ſaſh glaſs cut in nar- 
row ſtrips, iſſue horizontally from the circumference of the 
board, the ends moſt diſtant from the center being about 
four inches apart. On the end of every one, a braſs thim- 


ble is fixed. If now the wire of a bottle electrified in the 
common 
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common way, be brought near the circumference of this J 
wheel, it will attract the neareſt thimble, and ſo put the 

wheel in motion; that thimble, 5 in paſſing by, receives a 

ſpark, and thereby being electrified is repelled and ſo dri- 

ven forwards; while a ſecond being attracted, approaches 

the wire, receives a ſpark, and is driven after the firſt, and 

ſo on till the wheel has gone once round, when the thim- 

ples before electrified approaching the wire, inſtead of being 

attracted as they were at firſt, are repelled, and the motion 

preſently ceaſes. --- But if another bottle which had been 

charged through the coating be placed near the ſame 

wheel, its wire will attract the thimble repelled by the 
firſt, and thereby double the force that carries the wheel 
round; and not only taking out the fire that had been 
communicated to the thimbles by the firſt bottle, but even 
robbing them of their natural quantity, inſtead of being re- 
pelled when they come again towards the firſt bottle, they 
are more ſtrongly attracted, ſo that the wheel mends its | 
pace, till it goes with great rapidity twelve or fifteen rounds = 
in a minute, and with ſuch ſtrength, as that the weight of | 4 | it 
one hundred Spaniſb dollars with which we once loaded 0 
it, did not ſeem in the leaſt to retard its motion. This is 
called an electrical jack ; and if a large fowl were {pitted on 
the upright ſhaft, it would be carried round before a a fire 
with a motion fit for roaſting. 

22. But this wheel, like thoſe driven by wind, wa ter; or 
3 moves by a foreign force, to wit, that of the hot- 
les. The ſelf- moving wheel, thouch conſtructed on the 
ſame 
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ſame principles, appears 1 more ſurpriſing. * "Tix made 610 a 
thin round plate of window-glaſs, ſeventeen inches diame- 
ter, well gilt on both fides, all but two inches next the 
edge. Two ſmall hemiſpheres of wood are then fixed 
with cement to the middle of the upper and under fides, 
centrally oppoſite, and in each of them a thick ſtrong wire 
eight or ten inches long, which together make the axis of 
the wheel. It turns horizontally on a point at the lower 
end of its Axis, which reſts on a bit of braſs cemented 
within a glaſs falt-celler. The upper end of its axis paſſeg 
thro' a hole in a thin braſs plate cemented to a long ſtrong 
piece of glaſs, which keeps it ſix or eight inches diſtant 
from any non- electric, and has a ſmall ball of wax or me- 
tal on its top to keep in the fire. In a circle on the table 
which ſupports the wheel, are fixed twelve ſmall pillars'of 
glaſs, at about four inches diſtance, with a thimble on the 
top of each. On the edge of the wheel is a ſmall leaden 
bullet communicating by a wire with the gilding of the up- 
per ſurface of the wheel; and about fix inches from it is 
another bullet communicating in like manner with the 
under ſarface. When the wheel is to be charged by the 
upper ſurface, a communication muſt be made from the 
under ſurface to the table. When it is well charg d it be- 
gins to move ; the bullet neareſt to a pillar moves towards 
the Mhmble n that pillar, and paſſing by electrifies it and 
then puſhes itſelf from it; the ſucceeding bullet, which 
communicates with the other ſurface of the glaſs, more 


ſtrongly attracts that thimble on account of its being bes 
fon 
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fore — wal the end Pg 0 WE the meal; en- 
creaſes its motion till it comes to ſuch a height as that the 
reſiſtance of the air regulates it. It will go half an hour, 
and make one minute with another twenty turns in a mi- 
nute, which is ſix hundred turns in the whole; the bul- 
let of the upper ſurface giving in each turn ay ſparks, 
to the thimbles, which make ſeven thouſand two hun- 
dred ſparks ; and the bullet of the under ſurface receiving 
as many from the thimbles ; thoſe bullets moving in the 
time near two thouſand. five hundred feet. --- The thim- 
bles are well fixed, and in ſo exact a circle, that the bul- 
lets may paſs within a very ſmall diſtance of each of 
them: --- If inſtead of two bullets you put eight, four com- 
municating with the upper ſurface, and four with the un- 
der ſurface, placed alternately ; ; which eight, at about fix 
inches diſtance, compleats the circumference, the force and 
ſwiftneſs will be greatly increaſed, the wheel making fifty 
turns in a minute; but then it will not continue moving ſo 
long. --- Theſe wheels may be applied, perhaps, to the 
ringing of chimes, and'moving of light-made Orreries. 
23. A ſmall wire bent circularly with a loop at each 
end;; let one end reſt againſt the under ſurface of the 
wheel, and bring the other end near. the upper ſurface, 
it will give a terrible crack, and the force will be 
diſcharged. 
24. Every ſpark in that manner drawn from che ſurface 
of the wheel, makes a round hole in the gilding, tearing 
off a * of it in coming out; which ſheyvs that the fire 
* if « 


half: filled with water, partly gilt on the outſide, and 
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is not accumulated on the ging, but is in the plas 
itſelf. * 


25. The ein bang Furniſird over with tapete 
varniſh, the varniſh tho dry and hard, is burnt by the ſpark | 
drawn thro' it, and gives a ſtrong ſmell and viſible ſmoke. 
And when the ſpark is drawn through paper, all round the 
hole made by it, the paper will be blacked by the ſmoke, 
which ſometimes penetrates ſeveral of the leaves. Part 
of the gilding torn off, is alſo found forcibly VER: into 
the hole made in the paper by the ſtroke. 

26. Tis amazing to obſerve in how ſmall a portion of 
glaſs a great electrical force may lie. A thin glaſs b | 


about an inch diameter, weighing only fix grains, be M2 


niſh'd with a wire hook, gives, when electrified, as great 
a ſhock as a man can well bear. As the glaſs is thickeſt 


near the orifice, I ſuppoſe the lower half, which being gilt 


was electrified, and gave the ſhock, did not exceed two 
grains; for it appeared, when broke, much thinner than 
the upper half. --- If one of theſe thin bottles be electrified 
by the coating, and the ſpark taken out thro' the gilding, 
it will break the glaſs inwards at the ſame. time that 1 5 
breaks the gilding outwards. 3 
27. And allowing (for the reaſons before given, 8 ry 9, 
10,) that there is no more electrical fire in a bottle after 
charging, than before, how great muſt be the quantity in 


this ſmall portion of glaſs ! It ſeems as if it were of its ine 


ſubſtance and eſſence. Perhaps if that due quantity of 
electrical 
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eleftrical fire, ſo obſtinately retained 'by. glaſs, could be 
ſeparated from it, it would no longer be glaſs; it might 
loſe its tranſparency, -or its brittleneſs, or its ela fticity. === 
Experiments may _ be invented ee to dif- 
cover this. 
27. We are ſurprized at the account given in u Mc Wat- | 
ſon's book, of a ſhock communicated through a great ſpace 
of dry ground, and ſuſpect there muſt be ſome metaline 
quality in the gravel of that ground; having found. that 
fimple dry earth, rammed in a glaſs tube, open at both 
ends, and a wire hook inſerted in the earth at each end, the 
earth and wires making part of a circle, would not. con- 
duct the leaſt perceptible ſhock, and indeed when one 
wire was electrify d, the other hardly ſhowed any ſigns of 
its being in connection with it. Even a thoroughly 
wet pack-thread ſometimes fails of conducting a ſhock, 
tho it otherwiſe conducts electricity very well. A dry 
cake of ice, or an icicle held between two in a circle, like- 
wiſe prevents the ſhock ; which one would not expect, as 
water conducts it ſo perfectly well. Gilding on a new 
book, though at firſt it conducts the ſhock extremely well, 
yet fails after ten or a dozen experiments, though it ap- 
pears otherwiſe in all reſpects the ſame, which we cannot 
account for. | 
28. There is one experiment more which ſurprizes us, 
and is not hitherto ſatisfactorily accounted for; it is this. 
Place an iron ſhot on a glaſs ſtand, and let a ball of damp 


cork, ſuſpended by a ſilk thread, hang in contact with the 
-F ſhot 
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ſhot. Take a bottle in each hand, one - chapin 
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through the hook, the other through the coating: AS 
the giving wire to the ſhot, which will electrify it prfteve- 


h/ and the cork ſhall be repelled : Then apply the requir- 


ing wire, which will take out the ſpark given by the other; 
when the cork will return to the ſhot : Apply the ſame 


again, and take out another ſpark, ſo will the ſhot be elec- 
trify d negatively ; ; and the cork in that caſe ſhall be repel- 


led equally as before. Then apply the giving wire to the 


fhot, and give the ſpark it wanted, ſo will the cork return: 5 


Give it another, which will be an addition to its natural 
quantity, ſo will the cork be repelled again: And ſo may 
the experiment be repeated as long as:there is any charge 
in the bottles. Which ſhews that bodies having leſs _ 
the common quantity of Electricity, repel _— n. 
well as thoſe that have more. 

Chagrined z little that we have dichter been able to 
produce nothing in this way of uſe to mankind ʒ and the 
hot weather coming on, when electrical experiments are 
not ſo agreeable, tis propoſed to put an end to them for 
this ſeaſon, ſomewhat humorouſly, in a party of pleaſure, 
'on the banks of Shuylhill * Spirits, at the ſame time, are 
to be fired by a ſpark ſent from fide to fide through the 
river, without any other conductor than the water; an 
experiment which we ſome time ſince performed, to the 


* The river that waſhes one 5 de of Philadelphia, as the Thins does 


| the other; both are ornamented with the ſummer habitations, of the citi- 
zens, and the agreeable manſions of the principal people of this colony. 


amazement 
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amazement of many. A turkey i is to be killed for our 
dinner by the electrical ſhock, and roaſted by the electrical 
Jack, before a fire kindled by the ele&rified bottle 5 when the 
healths of all the famous electricians in England, Holland, 
France, and Germany, are to be drank i in *eleFrified bum- 
pers, under the diſcharge of uns from the clerical 


battery. 


". elerified bumper, is a. cmallighit glaſs 8 near filled with 
wine, and electrified as the bottle, This when brought to the lips gives 
a en. if the party be Eloſe E and RE not Fg on the os 
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fire thrown into them, will retain it till 
other non- electrics, that have leſs, ap- 
proach; and then tis communicated by a N ans. be- 
comes equally divided. 
2. Electrical fire loves water, is Rrongly attracted * it, 5 
and they can ſubſiſt together. & 
3. Air is an electric per ſe, and when . will not con- 
duct the electrical fire it * neither receive it, nor _ 


. Thule gute 3 are ſudden ſtorms of thunder and lightning, which 
are frequently of ſhort duration, but ſometimes produce miſchievous 


effects. : 
| it 


ON-ELECTRIC bodies, that have electric "= 
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it to ocher bodies ; otherwiſe no body. ſurrounded "wh ar -- 
could be electrified poſitively and negatively : for ſhould i it 
be attempted poſitively, the air would immediately take 
away the overplus; or e the air would PPE 
what was wanting. 

4. Water being clefirified, the vapours lag Gar it 
will be equally electrifed; and floating in the air, in the 
form of clouds, or otherwiſe, will retain that quantity of 
electrical fire, till they meet with other clouds or bodies 
not ſo much electrified, and then will communicate as be- 
forementioned. | 

5. Every particle of matter electrified is 10 by 
every other particle equally electrified. Thus the ſtream 
of a fountain, naturally denſe and continual, when electri- 
fied, will ſeparate and ſpread in the form of a bruſh, every- 
drop endeavouring to recede from every other drop. But 

on taking out the electrical fire, they cloſe again. 
6. Water being ſtrongly electrified (as well as when 
heated by common fire) riſes in vapours more copiouſly ; 
the attraction of coheſion among its particles being greatly 
weakened, by the oppoſite power of repulſion introduced 
with the electrical fire; and when any particle is by any 
means diſengaged, tis immediately repelled, and fo Mics 


into the air. 
7. Particles happening to be fituated as 4 and B, are 


more 2 Lally diſengaged than C and D, as each i is held by 
contact with three only, whereas C and D are each in 


contact with nine. Mues the ſurface of water has the 
wal 
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leaſt motion, particles are continually puſhed into'Yho 
fituation repreſented by Fre. 6. : 

8. Friction between a non- electric and an cleftric per 75 
will produce electrical fire; not by creating, but cullecring 
it: for it is equally diffuſed in our walls, floors, earth, and 
the whole maſs of common matter. Thus the whirling | 
glaſs globe, during its friction againſt the cuſhion, draws 
fire from the cuſhion, the cuſhion is ſupplied from the 
frame of the machine, that from the floor on which it 
ſtands. Cut off the communication by thick glaſs or war 
placed under the cuſhion, and no fire can be . be. 
cauſe it can not be collected. 

9. The Ocean is a compound of water, a « denden 
1 ſalt an electric per ſe. 

10. When there is a friction anions the parts near its 
1 the electrical fire is collected from the parts below. 

It is then plainly viſible in the night; it appears at the | 
ſtern and in the wake of every failing veſſel; every "daſh - 

of an oar ſhows it, and every ſurff and ſpray* in ſtorms the | 
whole ſea ſeems on fire. The detach'd particles of water 
then repelled from the electrified ſurface, continually car- 
ry off the fire as it is collected; they riſe, and form clouds, 
and thoſe clouds are highly electrified, and retain this fire 
till they have an opportunity of communicating Ts 
11. The particles of water riſing in Vapours, attach 
themſelves to particles of air. DX 
12. The particles of air are ſaid to be 1 oa, ſepa- 


rate and diſtant from each other ; 3 particle ſtrongly 
* 
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repelling every other particle, whereby they ede from | 


each other, as far as common gravity will permit. 
13. The ſpace between any three particles at re- 
pelling each other, will be an equilateral triangle. 
14. In air compreſſed, theſe n are ſmaller; 
rarified Air they are larger. 
15. Common fire joined with air; increaſes the repul- 
ſion, enlarges the triangles, and thereby makes the air ſpe- 
cifically lighter. Such Air among denſer air, will riſe. 
16. Common fire, as well as electrical fire gives repul- 
ſion to the particles of water, and deſtroys their attraction 
of coheſion; hence common fire, as well as electrical fire, 
aſſiſts in raiſing vapours. 
17. Particles of water, having no fire in FIGS We lr 
attract each other. Three particles of water then bein g 


attached to the three particles of a triangle of air, would by 


their mutual attraction operating againſt the air's repulſion, 


ſhorten the ſides and lefſen the triangle, whereby that 


portion of air being made denſer, would fink to the earth 
with its water, and not riſe to contribute to the formation 
of a cloud. 

18. But if every ds of water attaching itſelf to air, 
brings with it a particle of common fire, the repulſion of 
the air being aſſiſted and ſtrengthened by the fire, more 
than obſtructed by the mutual attraction of the particles of 
water, the triangle dilates, and that portion of air becom- 
ing rarer and ſpecifically lighter riſes. | 

19 If the . of water bring <lectrical fire 2 


they 
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pulſion. | 


partic of water cleQtified, 3 joins wick the raved reals 
fion of the air, to force its particles to a greater diſtance, 
whereby the triangles are dilated, and the air 75 carry= 
ing up with. it the water. * 
20. If the particles of water brit 1g th them portions 


of both forts of fire, the repulſions of the particles of air is 


{till more ſtrengthened and increaſed, and the wee 
farther enlarged. 
21. One particle of air may be ſurrbunded by tac 
particles of water of equal ſize with itſelf, all in oontact 
with it; and by more added to thoſGG. 5 
22. Particles of air thus loaded would be drawn nearer 
together by the mutual attraction of the particles of water, 
did not the fire, common or electrical, aſſiſt their Te- 


. o 


729 air thus loaded be + oben by ddverls winds 


or by being driven againſt mountains, &c. or condenſed 


by taking away the fire that aſſiſted it in expanding; the 
triangles contract, the air with its water will deſcend as a 
dew ; or, if the water ſurrounding one particle of air comes 


in contact with the water ſurrounding another, _ coa- | 


leſce and form a drop, and we have rain, © 
24. The ſun ſupplies (or ſeems to ſapply) common fire 


to all vapours, whether raiſed from earth or ſea. 


25. Thoſe vapours which have both common and elec- 


trical fire in them, are better ſupported, than thoſe which- 


have only common fire in them. For when vapours riſe 
: 3.3 | into 
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into the coldeſt re gion above the cath; the cold will not 
diminiſh the electrical fire, if it doth the common. | 
26. Hence clouds formed by vapours raiſed from freſh 
waters within land, from growing vegetables, moiſt earth, 

| &c. more ſpeedily and eaſily depoſite their water, havin g 
but little electrical fire to repel and keep the particles ſepa- 
rate. So that the greateſt part of the water raiſed from the 
land is let fall on the land again; and winds blowing from 
the land to the ſea are dry; there being little uſe for rain 
on the ſea, and to rob the land of its moiſture, in order to 
rain on the ſea, would not appear reaſonable. 

27. But clouds formed by vapours raiſed from the ſea, 
having both fires, and particularly a great quantity of the 
electrical, ſupport their water ſtrongly, raiſe it high, and 
being moved by winds may bring it over the middle of 

the broadeſt continent from the middle of the wideſt ocean. 
28. How theſe ocean clouds, ſo ſtrongly ſupporting: 
their water, are made to depoſite it on the land where e . 
wanted, is next to be conſidered. a * ö 

29. If they are driven by winds againſt mountains, 
thoſe mountains being leſs electrified attract them, and on 
contact take away their electrical fire (and being cold, the 
common fire allo 3 hence the particles cloſe towards the 
mountains and towards each other. If the air was not 
much loaded, it only falls in dews on the mountain tops 
and ſides, forms ſprings, and deſcends to the vales in rivu- 
lets, which united make larger ſtreams and rivers. If 
much loaded, the electrical fire is at once taken from the 
8 | whole 


* 
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whole cloud; and, in leaving it, flaſhes brightly and crac 0 
joudly; the particles inſtantly coaleſcing for want af chat 
fire, and falling in a heavy ſhower. 

30. When a ridge of mountains thus dams the 8 . 
and draws the electrical fire from the cloud firſt approach. 
ing it; that which next follows, when it comes near the 


firſt cloud, now deprived of its fire, flaſhes i into it, and be- 


gins to depoſite its own water; the firſt cloud again flaſhing | 
into the mountains; the third approaching cloud, and 


all the ſucceeding ones, acting in the ſame manner as far 
back as they extend, which wer be over many hundred 


miles of country. 
31. Hence the continual 5 4 5 rain, 88 ind 


lightning on the eaſt-fide of the Andes, which running 


north and ſouth, and being vaſtly high, intercept all the 
clouds brought againſt them from the Atlantic ocean by 


the trade winds, and oblige them to depoſite their waters, 
by which the vaſt rivers Amazons, La Plata, and Orvonolu 


are formed, which return the water into the fame ſea, after- 


having fertilized a country of very great extent. 

32. If a country be plain, having no mountains to inter- 
cept the electrified clouds, yet is it not without means to 
make them depoſite their water. For if an electriſied 
cloud coming from the ſea, meets in the air a cloud raiſed 
from the land, and therefore not electrified; the firſt will 
Haſh its fire into the latter, and thereby both clouds ſhall 
be made ſuddenly to depoſite water. . 

33. The electrified particles of the firſt FOR cloſe. 


when they loſe their fire; the n of the other cloud 
cloſe 


8 , 
7 
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dofein receiving it: in both, they have thereby an opportu- 
nity of coaleſcing into drops. The concuſſion or jerk given 
to the air, contributes alſo to ſhake down the water, hot 


only from thoſe two clouds but from others near them. 
Himoe the . fall of rain W after 00 * | 


= 


- 243 To ſhew this by ani dtp Tike two 
a pieces of paſteboard two inches diameter; from the 
center and circumference of each of them ſuſpend by 
me filk threads erghteen inches long, ſeven ſmall balls of 
wood, of feven peas equal in bigneſs ; ſo will the balls ap- 
pending to each paſteboard, form equal equilateral trian- 
geles, one ball being in the center, and fix at equal diſtances 
ftom that, and from each other; and thus they repreſent 
particles of air. Dip both ſets in water, and ſome cohering 
to each ball they will repreſent air loaded. Dexteronſly 
electrify one ſet, and its balls will repel each other to a 
greater diſtance, enlarging the triangles. Could the water: 
ſupported by the ſeven balls come into contact, it would 
form a drop or drops ſo heavy as to break the cohe - 
ſion it had with the balls, and fo fall. Let the two ſets 
then repreſent two clouds, the one a ſea cloud electrified, 
the other a land cloud. Bring them within the ſphere 9 
attraction, and they will draw towards each other, 
and you will ſee the ſeparated balls cloſe thus; the firſt 
electrified ball that comes near an unelectrifſied ball by 
attraction joins it, and gives it fire; inſtantly they ſepa- 
"ow and each flies to another ball of its own party, one to 
G 2 give . 
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give, the other to receive fire; and ſo it proceeds through 
both ſets, but ſo quick as to bei in a manner inſtantaneous. 


Infhe colliſion they ſhake off and _ their wann 9 0 


repreſents „ 


35. Thus when ſea and | land lope would. Wes at wo 


great a diſtance for the flaſh, they are attracted. towards 


each other till within that diſtance ; for the ſphere of e- 
lectrical attraction is far beyond the diſtance of flaſhing. . 

36. When a great number of clouds from the ſea meet 
a number of clouds. raiſed from the land, the electrical 
flaſhes appear to ſtrike in different parts; and as the 
clouds are joſtled and mixed by the winds, or brought 


near by the electrical attraction, they continue to give and 


receive flaſh after flaſh, till the electrical fire i is e 
diffuſed. 

JT: When the dw (in clerical experiments) 
has but little electrical fire in it, you muſt approach it very 


near with your knuckle, before you can draw a ſpark. 
Give it more fire, and it will give a ſpark at a greater diſ- 


tance. Two gun-barrels united, and as highly electrified, 
will give a ſpark at a ſtill greater diſtance. But if two 
gun-barrels electrified will ſtrike at two inches diſtance, 
and make a loud ſnap, to what a great diftance may 
10,000 acres of electrified cloud ſtrike and give its fire, 


and how loud muſt be that crack 


38. It is a common thing to ſee clouds at W 
heights paſſing different ways, which ſhews different cur- 


rents of air, one under the other. As the air between the 


tropics 
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tropics is rarified by the un, it riſes; the denſer northern 
and ſouthern air preſſing into its place. The air ſo rari- 
fied and forced up, paſſes northward and ſouthward, and 
muſt deſcend in the polar regions, if it has no py 
before, that the circulation may be carried on. 

39. As currents of air, with the clouds therein, paſs dif- 
ferent ways, tis eaſy to conceive how the clouds, paſſing 
over each other, may attract each other, and ſo come near 
enough for the electrical ſtroke. And alſo how electrical 
clouds may be carried within land very far from the oO 
before they have an opportunity to ſtrike. 1 5 

40. When the air, with its vapours raiſed from "Y 0 
cean between the tropics, comes to deſcend in, the polar 
regions, and to be in contact with the vapours ariſing 
there, the electrical fire they brought begins to be com- 
municated, and is ſeen in clear nights, being firſt viſible 
where tis firſt in motion, that is, where the contact be- 
gins, or in the moſt northern part; from thence the 
ſtreams of light ſeem to ſhoot ſoutherly, even up to the 
zenith of northern countries. But tho' the light ſeems to 
ſhoot from the north ſoutherly, the progreſs of the fire is 
really from the ſouth northerly, its motion beginning in 

the north being the reaſon that 'tis there firſt ſeen. 
For the electrical fire is never viſible but when in mo- 
tion, and leaping from body to body, or from particle to 
particle thro the air. When it paſſes thro' denſe bodies 
tis unſeen. When a wire makes part of the circle, in the 
3 of che electrical phial, the fire, though in great 


quantity, 
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at ſome diſtance is ſcarce ever ſtrait, but ſhows crook- 


4 Mr B. FRANKLIN 
quantity; paies's in the wire inviſibly: but in alli along 


a chain, it becomes viſible as it leaps from link to link, In 


paſſing along leaf-gilding tis viſible : for the leaf-gold is 
fall of pores ; hold a leaf to the light and it PR 
net; and the fire is {een in its leaping over the vacancies. 
And as when a long canal filled with {till water is open- 
ed at one end, in order to be diſcharged, the motion of the 
water begins firſt near the opened end, and proceeds to- 
wards the cloſe end; tho the water itſelf moves from the 
cloſe tawards the opened end: ſo the electrical fire diſ- 
charged into the polar regions, perhaps from a thouſand 
leagues length of vaporiz d air, appears firſt where tis firſt 
in motion, 7. e. in the moſt northern part, and the appears | 


ancè proceeds ſouthward, tho the fire really moves · north. 
ward. This is — to account ſor the: — =; 


1 ; 
When there is great heat 0 land Ws "panties 


fog region (the ſan having ſhone on it perhaps ſeveral 


days, while the ſurrounding countries have been ſcreen d 
by clouds) the lower air is rarified and riſes, tho eooler 
denſer air above deſcends; the clouds in that air meet 
from all fides, and join over the heated place; and if ſome 
are electrified, others not, lightning and thunder ſucceed, 
and ſhowers fall. Hence thunder-guſts after heats, and 


cool air after guſts; the Water and the clouds that bring | 


it, coming from a higher and therefore a cooler region. 
42. An electrical ſpark, drawn from an irregular body 


ed 


ed and waving in the air. $0 do the flakes of lightning; 
the clouds being very irregular bodies. 


43.248 ele rifigd\ ee 
bills and high trees, lofty towers, ſpires, maſts of ſhips, 


| chimneys, Sc. as ſo many prominencies and points, draw 
the electrical fire, and the whole cloud diſcharges there. 


44. Dangerous, therefore, is it to take ſhelter under a 
tree during a thunder-guſt. It ba been fatal to . 


both men and beaſts. 
45. It is ſafer to be in the open feld fo another kin, 


When the clothes are wet, if a flaſh m its way to the 


ground ſhould ſtrike your head, it will run in the water 


over the ſurface of your body; whereas, if * clothes 


were dry, it would go thro the bod. 

Hence a wet rat cannot be killed by the exploding e- 
lectrical bottle, when a dry rat may. 

46. Commdh fire is in all bodies, more or leſs, as well 
as electrical fire. Perhaps they may be different modifi- 
cations of the fame element; or they may be different ele- 
ments. The latter is by ſome ſuſpectec. 


47. If they are different things, yet tber may and do 


ſubſiſt together in the ſame body 
48. When electrical fire ſtrikes thro a n it acts 


upon the common fire contained in it, and puts that fire 
in motion; and if there be 4 ſuffcient quantity of each 
kind of fire, the body will be inflamed, _ 

49. When the quantity of common fire in the Hodp 5 is 


ſmall, the quantity of the electrical fire (or the electrical 
ſtroke) 
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ſtroke) ſhould. be . : if the. quantity of common fire 
be great, leſs electrical fire ſuffices to Produce the effect, 

5o. Thus ſpirits muſt be heated before we can fire them 
ay the electrical ſpark. If they are much heated a ſmall 
ſpark will do; if not, the ſpark muſt be greater.. 
5. Till lately we could only fire warm vapours: but 
now we can burn hard dry roſin. And when we can pro- 
cure greater electrical ſparks, we.may.be able to fire not 
only unwarm'd ſpirits, as lightning does, but even wood, 
by giving ſufficient agitation to the common fire contained 
in it, as friction we know will do. 

52. Sulphureous and inflammable vapours wifing - 


| a earth, are eaſily kindled by lightning. Beſides what 


ariſe from the earth, ſuch vapours are ſent out by ſtacks of 
moiſt hay,” corn, or other vegetables, which heat and reek. 
Wood rotting in old trees or buildings does the fame. Such 
are therefore eaſily and often fired. 

53. Metals are often melted by lightning, tho perhaps 
not from heat in the lightning, nor altogether from agi- 


, tated fire in the metals. For as whatever body. can inſi- 


nuate itſelf between the particles of metal, and overcome 
the attraction by which they cohere (as ſundry menſtrua 
can) will make the ſolid become a fluid, as well as fire, 
yet without heating it: ſo the electrical fire, or lightning, 
creating a violent repulſion between the particles of ws 
metal it paſſes thro', the metal is fuſed. | 

54. If you would, by a violent fire, + off the end of a 


nail, which is half :driven into a _— the heat given the 
whole 


1 | 
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Abele nal before a part Could melt, bit but 18 be 
it ſticks in. And the melted part would burn the floor it 
dropp'd on. But if.a ſword can be melted in the. ſcab- 
bard, and money in a man's pocket, by lightninj g⸗ without 
burning either, it muſt be a cold fuſion. . by 

55. Lightning rends ſome bodies. The cleQrical ſpark A 
will ſtrike a hole thro' a quire of ſtrong Rp 5 1 | | | 

56. If the ſource of lightning, aſſigned in this paper, be r 
the true one, there ſhould be little thunder heard at ſea 3 
far from land. And accordingly ſome old ſea-captains, of 
whom enquiry has been made, do affirm, that the fact a- 
grees perfectly with the hypotheſis; for that, in croſſing 
the great ocean, they ſeldom meet with thunder till they 
come into ſoundings; and that the iſlands far from the 
continent have very little of it. And a curious obſerver, 
who lived 13 years at Bermugas, ſays, there was leſs thun- 
der there in that whole time than he has ſometimes heard 
in a month at Carolina. 
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Mr. ek Corrixsow, F. R. 8. L 
8 JX, PHIL ADELPRIA, July 29, 175 


* 8 you firſt put us on electrical experiments, 
by ſending to our library company a tube, 
with directions how to uſe it; and as our 
honourable proprietary enabled us to carry thoſe experi- 
ments to a greater height, by his generous preſent of a 
compleat electrical apparatus; *tis fit that both” ſhould 
know from time to time what progreſs we make. It 
was in this view I wrote and ſent you my former papers 
on this ſubje&, deſiring, that as I had not the honour of 
a direct correſpondence with that bountiful benefactor to 
our library, they might be communicated to him through 
your hands. In the ſame view I write, and ſend you this 
additional paper. If it happens to bring you nothing 8 
new (which may well be, conſidering the number of in- 
genious men in Europe, continually engaged in the ſame 
reſearches) at leaſt it will ſhow, that the inſtruments, 
put into our hands, are not neglected; and, that if no 
valuable difcoveries are made by us, whatever the cauſe. 
may be, it is not want of induftry and application. 
ON TI am, Sir, 


Your much obhged 
Humble Servant, 
B. FRAN K LI N. 
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OPINIONS and CONJECTURES, 
Concerning the Properties and Effects of the e- 
 leftrical Matter, ariſing from Experiments 
and Objervations, Ae i in Philadelphia, I 749. 


951.8 HE lefrical matter chaſifts of particles 

extreamly ſubtile, ſince it can permeate 

common matter, even the denſeſt metals, 

with ſuch eaſe and freedom, as not to receive any _ 
tible reſiſtance, - | 

2. If any one ſhould Salt, whether the electrical mat⸗ 


ter paſſes thro the ſubſtance of bodies, or only over and 
along their ſurfaces, a ſhock from an electrified large 
glaſs jar, taken thro” his own body, will PO” con- 
vince him. 

4 Electrical matter differs from common matter in 
this, that the parts of the latter mutually attract, thoſe of 
the former mutually repel, each other. Hence the ap- 
pearing divergency in a ſtream of electrified efluvia. 

4. But tho' the particles of electrical matter do repel 
each other, they are ſtron gly attracted i by all other 
matter. * 


by ou the ingenious e on electricity in the TranſaQtiong, by Mr Ellicot. 
5 2 5. From 
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electrical matter, the mutual repulſion of its parts, and the 
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5. From theſe three things, the extreme ſubtilty of the 


ſtrong attraction between them and other matter, ariſe this 
effect, that when. a quantity of electrical matter, is ap- 
plied to a maſs of common matter, of any bigneſs or length 
within our obſervation (which has not already got its 
quantity) it is immediately and equally diffuſed through 
the whole. | 

6. Thus common matter is a kind of fpunge to the 
electrical fluid. And as a ſpunge would receive no Was 
ter, if the parts of water were not ſmaller than the pores | 
of the ſpunge ; and even then, but ſlowly, if there were 
not a mutual attraction between thoſe parts and the parts 
of the ſpunge; and would ſtill imbibe it faſter, if the 
mutual attraction among the parts of the water did not 
impede, ſome force being required to ſeparate them; and 
faſteſt, if, inſtead of attraction, there were a mutual repul- 
ſion among thoſe parts, which would act in conjunction 
with the attraction of the ſpunge. So is the * between 
the electrical and common matter. | | 

7. But in common matter there is (generally) as much 
of the electrical, as it will contain within its ſubſtance. If 
more is added, it lies without upon. the ſurface, and forms 
what we call an electrical atmoſphere: and then the N : 
is ſaid to be electrified. 

8. Tis ſuppoſed, that all kinds of common matter 5 
not attract and retain the electrical, with equal ſtrength and 


force; for reaſons to be given hereafter. And that thoſe 
A 


Lerrens on Elnerzierrr- 3 


ealled eledrics per ſe,” as glaſs, &c. attract and retain it 
ſtrongeſt, and contain the greateſt quantity. 1, 
9. We know that the electrical fluid is in common 
matter, becauſe we. can pump it out by the globe or tube. 
We know that common matter has near as much as it can 
contain, becauſe, when we add a little more to any pro- 
tion of it, the additional quantity does not enter, but forms 
an electrical atmoſphere. And we know that common 


matter has not (generally) more than it can contain, other- 


wiſe all looſe portions of it would repel each other, as 
they conſtantly do when they have electric atmoſpheres. 

10. The beneficial uſes of this electrical fluid in the 
creation, we are not yet well acquainted with, though 


doubtleſs ſuch there are, and thoſe very conſiderable ; but 


we may ſee ſome pernicious conſequences, that would at- 


tend a much- greater proportion of it. For had this globe 


we live on as much of it in proportion, as we can give to a 
globe of iron, wood, or the like, the particles of duſt and 


other light matters that. get looſe from it, would, by virtue 


of their ſeparate electrical atmoſpheres, not only repel each 


other, but be repelled from the earth, and not eaſily be 
brought to unite with it again; whence our air would 
_ continually be more and more clogged. with foreign mat- 


ter, and grow unfit for reſpiration. This affords another 


_ occafion of adoring that wiſdom which has made all 


things by weight and meaſure l. 
11. If a piece of common matter be ſuppoſed intirely 


free from electrical matter, and a ſingle particle of the 


latter 
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latter be brought nigh, twill be attracted and enter 5 
body, and take place in the center, or where the attrac- 


tion is every way equal. If more particles enter, they 
take their places where the balance is equal between the 
attraction of the common matter and their own mutual 


repulſion. 'Tis ſuppoſed they form triangles, whoſe ſides | 
\ ſhorten as their number increaſes ; till the common mat- 


ter has drawn in ſo many, that its whole power of com- 


preſſing thoſe triangles by attraction, is equal to their whole 


power of expanding themſelves by repulſion ; and then 


will ſuch piece of matter receive no more. 
12. When part of this natural proportion of electrical 


fluid, is taken out of a piece of common matter, the trian- 


gles formed by the remainder, are ſuppoſed to widen by 
the mutual repylyon a of the parts, until they cy the 


whole piece. 


13. When the quantity of electrical fluid hn from a 


piece of common matter 1s reſtored again, it enters, the 


expanded triangles being again compreſſed till ROY is 


room for the whole. 


14. To explain this: take two apples, or two balls of - 


wood or other matter, each having its own natural quantity 


of the electrical fluid. Suſpend them by ſilk lines from the 
ceiling. Apply the wire of a well-charged vial, held in 
your hand, to one of them (A) Fig. 7. and it will receive 


from the wire a quantity of the electrical fluid; but will 
not imbibe it, being already full. The fluid therefore will 


flow round its ſurface, and form an electrical atmoſphere. 


vp 


1% 


{+ 
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Bring A into contact with B, and half the electrical fluid 
is communicated, ſo that each has now an electrical at- 
moſphere, and therefore they repel each other. Take 
away theſe atmoſpheres by touching the balls, and leave 
them in their natural ſtate: then, having fixed a ſtick of 
ſealing wax to the middle of the vial to hold it by, apply 
the wire to A, at the ſame time the coating touches B. 
Thus will a quantity of the electrical fluid be drawn out 
of B, and thrown on A. So that A will have a redun- 
dance of this fluid, which forms an atmoſphere round it, 
and B an exactly equal deficiency. Now bring theſe 
balls again into contact, and the electrical atmoſphere 
will not be divided between A and B, into two ſmaller 
atmoſpheres as before; for B will drink up the whole at- 
moſphere of A, and boch will be . again in their na- 
tural ſtate. 4 
15. The form of the electrical atmoſphere i is that of 
the body it ſurrounds. This ſhape may be rendered 
viſible in a ſtill air, by raiſing a ſmoke from dry roſin, 
dropt into a hot tea-ſpoon under the electriſed body, 
which will be attracted and ſpread itſelf equaly on all 
ſides, covering and concealing the body. And this form 
it takes, becauſe it is attracted by all parts of the ſurface of 
the body, tho' it cannot enter the ſubſtance already replete. 
Without this attraction it would not remain round the bo- 
dy, but diſſipate in the air. LES 
16. The atmoſphere of electrical particles ſurrounding 
an electrified ſphere, is not more diſpoſed to leave it or 
8 more 
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more eaſi ly drawn off from any one part of the ſphere: hs | 
from another, becauſe it is equally attracted by every part, 
But that is not the caſe with bodies of any other figure. 
From a cube it is more eaſily drawn at the corners than at 
the plane ſides, and fo from the angles of a body of any 
other form, and till moſt eaſily from the angle that is 
moſt acute. Thus if a body ſhaped as A, B, C, D, E, in Fig. 8, 
be electrified, or have an electrical atmoſphere communi- 
cated to it, and we conſider every fide as -a baſe on which 
the particles reſt and by which they are attracted, one 
may ſee, by imagining a line from A to F, and another 
from E to G, that the portion of the atmoſphere included 
in F, A, E, G, has the line A, E, for its baſis. So the por- 
tion of atmoſphere included in H, A, B, I, has the line 
A, B, for its baſis. And likewiſe the portion inclu- 

ded in K, B, C, L, has B, C, to reſt on; and ſo 

on the other ſide of the figure. Now if you would 
draw off this atmoſphere with any blunt ſmooth body, 
and approach the middle of the fide A, B, you muſt come 
very near before the force of your attracter exceeds the 
force or power with which that ſide holds its atmoſphere. 
But there is a ſmall portion between I, B, K, that has leſs of 
the ſurfaceto reſt on, and to be attracted by, than the neigh- 
bouring portions, while at the ſame time there is a mutual 
repulſion between its particles and the particlesof thoſe por- 
tions, therefore here you can get it with more eaſe or at a 
greater diſtance. Between F, A, H, there is a larger por- 
tion that has yet a leſs ſurface to reſt on and to attract it; 


* 2 | 
Loring ou Elzernrerrv. - 
bers Kiirefors you can get it away ſtill more eaſily. But 
eaſieſt of all between „ M, where the quantity is lar- | 
geſt, and the ſurface to attract and keep it back the leaſt. 
When you have drawn away one of theſe angular porti- 
ons of the fluid, another ſucceeds in its place, from the 
nature of fluidity and. the mutual repulſion beforemention- 
ed; and ſo the atmoſphere continues flowing off at ſuch 
angle, like a ſtream, till no more is remaining. The ex- 
tremities of the portions of atmoſphere over theſe angular 
parts are likewiſe at a greater diſtance from the electrified 
body, as may be ſeen by the inſpection of the above figure; 
the point of the atmoſphere of the angle C, being much 
farther from C, than any other part of the atmoſphere over 
the lines C, B, or B, A: And beſides the diſtance ariſing 


from the nature of the figure, where the attraction is leſs, 


the particles will naturally Expand to a greater diſtance by 
their mutual repulſion. - On theſe accounts we ſuppoſe e- 


lectriſied bodies diſcharge their atmoſpheres upon unelec- 


trified bodies more eaſily and at a greater diſtance from 
their angles and points than from their ſmooth fides.— . 


Thoſe points will alſo diſcharge into the air, when the bo- 


dy has too great an electrical atmoſphere, without bring- 
ing any non- electric near, to receive what is thrown off: 
For the air, though an electric per ſe, yet has always more 
or leſs water and other non- electric matters mixed with it; 
and theſe attract and receive what is ſo diſcharged. | 
17. But points have a property, by which they draw on 


as well as throw off the electrical fluid, at greater diſtances 


I 1 than 
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than blunt bodies can. That is, as the pointed part of an 
ele&rified body will diſcharge the atmoſphere of that bo- 
dy, or communicate it fartheſt to another body, ſo the 
point of an unelectrified body, will draw off the electrical 
atmoſphere from an electrified body, farther than a blunter 
part of the ſame unelectrified body will / do. Thus a pin 
held by the head, and the point preſented to an electri ſied 
body, will draw off its atmoſphere at a foot diſtance; 
where if the head were preſented inſtead of the point; no 
ſuch effect would follow. To underſtand this, we may 
conſider, that if a perſon ſtanding on the floor would 
draw off the electrical atmoſphere from an electrified bo- 
dy, an iron crow and a blunt knitting kneedle held alter - 
nately in his hand and preſented for that purpoſe, do not 
draw with different forces in proportion to their different 
maſſes, For the man, and what he holds in his hand, be 
it large or ſmall, are connected with the common maſs 
of unelectrified matter ; and the force with which he 
draws is the ſame in both caſes, it conſiſting in the diffe 
rent proportion of electricity in the electrified body and 
that common maſs. But the force with which the elec- 
trified body retains its atmoſphere by attracting it, is pro- 
portioned to the ſurface over which the particles are pla 
ced; i. e. four ſquare inches of that ſurface retain their 
id atmoſphere with four times the force that one ſquare inch. 
3 J retains its atmoſphere. And as in plucking the hairs from 
„ the horſe's tail, a degree of ſtrength inſufficient to pull a- 
way a handful at once, could yet eaſily ſtrip it hair by 
bar 
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hair; ſo a blunt body preſented eannot draw off a num- 
ber of particles at once, but a pointed one, with no t 
er force, takes them away eaſily, particle by particle. 
18. Theſe explanations of the power and operation of 
firſt floated in my mind, appeared perfectly ſatisfactory; 
but now I have wrote them, and conſider d them more 
cloſely in black and white, I muſt own I have ſome 
doubts about them; yet as I have at preſent nothing bet- 
ter to offer in their ſtead, I do not croſs them out: for 
even a bad ſolution read, and its faults diſcover d, has of- 
ten given riſe to a el one 25 as mind of an 5 
Fan 
19. Nor is Ebb ch 1 to us, to dont the 
manner in which nature executes her laws; tis enough 
if we know the laws themſelves. 'Tis of real uſe to 
know,” that china left in che air unſupported will fall and 
break ;-but how it comes to fall, and -wwhy. it breaks, are 
matters of ſpeculation. Tis a pleaſure: indeed to know 
them, but we. can preſerve our china without it. 
20. Thus in the preſent caſe, to know this power of 
points, may poſſibly be of ſome uſe to mankind, though 
we ſhould never be able to explain it. The following 
experiments, as well as thoſe in my firſt paper, ſhow this 
power. I have a large prime conductor made of ſeveral 
thin ſheets of Fuller s paſteboard form d into a tube, near 
10 feet long and a foot diameter, It is cover'd with 
Dutch emboſs d paper, almoſt 2 gilt. This large 
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eie ſurface ſupports a much greater electrical atmoſ-! 
phere than a rod of iron of 50/times-the weight would 
do. It is ſuſpended by ſilk lines, and when charg'd will 
ſtrike at near two inches diſtance, a pretty hard ſtroke 
ſo as to make: one's knuckle ach. Let a perſon ſtanding 

on the: floor preſent the point of a needle at 12 or more 
inches diſtance from it, and while the needle is ſo pre- 
ſented,” the conductor cannot be charged, the point draw- 


ing off the fire as faſt as it is thrown on by the electrical. 
globe. Let it be charged, and then preſent the point at 


the ſame diſtance, and it will ſuddenly be diſcharged. In 


the dark you may ſee a light on the paint, when the ex- 
periment is made. And if the perſon holding the point 
ſtands upon wax, he will be electrified by receiving the 


fire at that diſtance. Attempt to draw: off the eleftricity 


with a blunt body, as a. bolt of iron round at the end and 
ſmooth (a ſilverſmith's iron punch, inch-thick, is what! 
uſe) and you muſt bring it within the diſtance: of three 

inches before you can do it, and then it is done with a 


ſtroke and crack. As the paſteboard tube hangs looſe on 


filk lines, when you approach it with the punch iron; it 


likewiſe will move towards the punch, being attracted. 


while it is charged; but if at the ſame- inſtant a point 


be preſented as before, it retires again, for, the point diſ- 
charges it. Take a pair of large braſs ſcales, of two or 5 


more feet beam, the cords of the ſcales being ſilk. Suf- 


pend the beam by a packthread from the cieling, ſo that 


the bottom of the ſcales may be about a foot from the 
floor : 
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floor: The ſcales will, move round in a circle by 3 un- 
twiſting, of che packthread. get the. iron punch on the 
end upon the floor, in, ſuch a place as ; that the ſcales. may 


pals: oyer. it in making their circle; Then electrify one. 


ſcale by applying the wire of a charged phial to it. As 
they moye round you. ſee that, ſeal; draw nigher to the 
js Sn, 4 dip. more. hen it comes over the punch; and. 
if that he placed at a proper. diſtance, . the. ſcale will ſnap. 
and diſcharge. its, 7 9 9 it. But if a needle be ſtuck. 
on the end. of the punch „ its point upwards, the ſcale, 
inſtead: of drawing nigh, W the punch and ſnapping, diſ- 
charges its fire Gleatly, through the. point, and riſes high- 
er from the punch. Nay, een. if the needle be placed 


upon the floor near the punch; its point upwards, the 


end of the Punch, tho ſo much higher than the needle,, 
wall not attract the, ſcale and receive its fire, f for the n needle 
will get it and canvey it away, before it comes nigh e- 


nough for the punch to act. And this is conſtantly ob- 


ſervable in theſe experiments, that the greater quantity 
of electricity on the paſteboard tube, the farther it ſtrikes 


or diſcharges its fire, and the Win likewiſe will draw. it. 


off at a ſtill greater diſtance. N 

Now if the fire of electricity: and that of . be 
| the ſame, as I have endeavour d to ſhow. at large in a 
former paper, this paſteboard tube and theſe ſcales may 


repreſent electrified clouds. If a. tube of only 10, feet 


. will ſtrike and diſcharge its fire on the punch at 
N or 8 inches diſtance, an electrified cloud of per- 


haps. 
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haps 10,000 acres, may ſtrike and diſcharge on the earth 
at a proportionably greater diſtance. The horizontal mo- 


tion of the ſcales over the floor, may repreſent the mo- 


tion of the clouds over the earth; and the erect iron 
punch, a hill or high building; ; and then wie ſer how 
electrified clouds paſſing over Hills ot high buildings at 
too great a height to ſtrike, may be” attracted lower till 
within their ftriking Uiſtance. | And laſtly, if I needle 
fix'd on the punch with its point upright, or even on the 
floor below the punch, will draw the fire from the ſcale 
filently at a much greater than the ſtriking diſtance, and 
ſo prevent its deſcending towards the puneh ; or if in its 
courſe. it would have come nigh enough-to ſtrike, yet be⸗ 
ing firft deprived of its fire it cannot, and the punch is 
thereby fecured from the ſtroke. I ſay⸗ if theſe chings 
are ſo, may not the knowledge of this power of points 

be of uſe to mankind, in preſerving houſes, churches, 
ſhips, &c. from the ſtroke of lightning, by directing us 
to fix on the higheſt parts of thoſe edifices, upright rods 

of iron made ſharp as a needle, and gilt to prevent ruſt- 
ing, and from the foot of thoſe rods a wire down the 
outſide of the building into the ground, or down round 
one of the ſhrouds of a ſhip, and down her fide till it 
reaches the water? Would not theſe pointed rods proba- | 
bly draw the electrical fire ſilently out of a cloud before 
it came nigh enough to ſtrike, and thereby ſecure us from 


that moſt ſudden and terrible miſchief ? 


2 1. To determine the queſtion, whether the clouds 
that 
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that contain lightning are elektrined or not, I would pro- 


poſe an experiment to be try'd where it may be done conve- 
niently. On the top of ſome high tower or ſteeple; place a 
kind of ſentry-box, (as in FIG. 9.) big enough to contain a 
man and an electrical ſtand. F 10 the middle of the ſtand, 

let an iron rod riſe and paſs bending out of the door, and 
then uptight 20 or 30 feet, pointed very ſharp at the end. 

If the electrical ſtand be kept clean and dry, a man 
ſtanding on it when ſuch clouds are paſſing low, might 
be electrified and afford ſparks, the rod drawing fire 
days ns a cloud. If any danger to the man ſhould 
be apprehended (though I think there would be none) 


let him ſtand on the floor of his box, and now and then 
bring near to the rod, the loop of a wire that has one 


end faſtened to the leads, he holding it by a wax handle; 
ſo' the ſparks, if the rod is eleQrified, will ſtrike from 
hy ar to the wire, and not affect him. 

Before I leave this ſubject of lightning, I may men- 
Bir er other ſimilarities between the effects of that, 
and theſe of electricity. Lightning has often been known 


to ſtrike people blind. A pigeon that we ſtruck dead to 


appearance by the electrical ſhock, recovering life, droop'd 


about the yard ſeveral days, eat nothing though crumbs 


were thrown to it, but declined and died. We did not 
think of its being deprived of ſight; but afterwards a 


pullet ſtruck dead in. like: manner, being recovered by re- 


peatedly blowing into its lungs, when ſet down on the 


oor, * * and on examination 
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appeared perfectly blind. Hence we concluded: that is, 


pigeon alſo had been abſolutely blinded. by the ſhock. 
The biggeſt animal we have yet killed or try'd to kill 
with the electrical ſtroke, was a well-grown pullet. 

23. Reading in the ingenious Dr. Halers account of 


the thunder ſtorm at Stretham, the effect of the lightning 


in ſtripping off all the paint that had { covered A gilt N 


moulding of a pannel of wainſcot, without hurting the 


reſt of the paint, I had a mind to lay a coat of paint 
over the filleting of gold on the cover of a book, and 
try the effect of a ſtrong electrical flaſh ſent through that 
gold from a charged ſheet of glaſs. But having no paint 
at hand, I paſted a narrow ſtrip of paper over it; and 
when dry, ſent the flaſh through the gilding; by which 


the paper was torn off from end to end, with ſuch force, 


that it was broke in ſeveral places, and in others brought 
away part of the grain of the Turky-leather in which 
it was bound; and convinced me, that had it been paint- 
ed, the paint would have been ſtript off in the ſame 
manner with that on the wainſcot at Stretbham. 
24. Lightnin g melts metals, and I hinted in my pa- 
per on that ſubject, that I ſuſpected it to he a cold fy- 5 
ſion; I do not mean a fuſion by force of cold, but a 
fuss without heat. We have alſo melted gold, ſilver, 


and copper, in ſmall quantities, by the: electrical flaſh! 


The manner is this: Take leaf gold, leaf ſilver, or leaf 


gilt copper, commonly called leaf braſs or Dutch gold: 


cut off from the leaf Hats narrow — the breadth of 
a ſtraw. 
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a. ſtraw. Place one of- theſe ſtrips. between- two ſtrips of 
ſmooth glaſs that are about the width of your. finger. - 
one ſtrip of gold, the length of the- leaf, be not long . 
nough for the glaſs, add another to the end of it, ſo that 
you may have a little part hanging out looſe at each end 
of the glaſs. Bind the pieces of glaſs together from end 
to end with ſtrong ſilk thread; then place it ſo as to be 
part of an electrical circle, (the ends of gold hanging out 
being of uſe to join with the other parts of the circle) 
and ſend the flaſh through it, from a large electrified 
jar or ſheet of glaſs. Then if your ſtrips of glaſs remain 
whole, you will ſee that the gold is miſſing in ſeveral 
places, and inſtead of it a metallic ſtain on both the 
glaſſes; the ſtains on the upper and under glaſs exactly 
ſimilar in the minuteſt ſtroke, as may be ſeen by holding 
them to the light; the metal appeared to have been not 
only melted, but even vitrified, or otherwiſe ſo driven 
into the pores. of the glaſs, as to be protected by it from 
the action of the ſtrongeſt Agua Fortis and Ag: Regia. I 
ſend you encloſed two little pieces of glaſs with theſe 
metallic ſtains upon them, which cannot be removed with 
out taking part of the glaſs with them. Sometimes the 
ſtain ſpreads a little wider than the breadth of the leaf, 
and looks brighter at the edge, as by inſpecting cloſely 
you may obſerve. in theſe. Sometimes the glaſs breaks 
to pieces : : once the upper glaſs broke into a thouſand pie- 
ces, looking li like. coarſe ſalt. Theſe pieces I ſend you; were 
ſtain d With Dutch 1 True gold makes a darker ſtain, 
"a  fonewhat 
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fond hlt teddlh; flyer, a greeniſh ſtain. We once took. 
two pleces of thick lookihg-glaſs, as broad as a Gunter's 
ſcale, and 6 inches long; and placing leaf gold between 
them, put them betwixt two ſmoothly plain'd pieces of 
wood, and fix d them tight i in a book-binder's ſmall pteſs; 
yet though they were ſo cloſely | confined, the force of the 
electrical ſhock ſhivered the glaſs into many pieces. The 
gold was melted and ſtain d into the glaſs as uſual. The 
circumſtances of the breaking of the glaſs differ much 
in making the experiment, and ſometimes it does not 
break at all : but this is conſtant, that the ſtains in the 
upper and under pieces are exact counterparts of each o- 
ther. And though I have taken up the pieces of glaſs 
between my fingers immediately after this melting, I ne- 
ver could perceive the leaſt warmth in them. 

25. In one of my former papers, I mention'd, that 
gilding on a book, though at firſt it communicated the 
ſhock perfectly well, yet fail'd after a few experiments, 
which we could not account for. We have ſince found, 
that one ſtrong ſhock breaks the continuity of the gold 
in the filleting, and makes it look rather like duſt of 

gold, abundance of its parts being broken and driven off; 
and it will ſeldom conduct above one ſtrong ſhock. Per- 

aps this may be the reaſon ; when there is not a perfect 
continuity in the circle, the fire muſt leap over the va- 
cancies ; there is a certain diſtance which it is able to 
| leap over according to its ſtrength ; if a number of 
{mall Vacancies, though each be very minute, taken to- 
| _ gether 
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26. Fl eee e er 


points, as they are more or leſs acute, draw on and 
throw off the electrical fluid with more or Jeſs power, 


and at greater or leſs diſtances, and in larger or ſmaller 


quantities in the ſame time, we may fee how to account 


for the ſituation of the leaf of gold ſuſpended between 
two plates, the upper one continually electrified, the un- 
der one in a perſon's hand ſtanding on the floor: When 
the upper plate is electrified, the leaf is attracted and 


raiſed towards it, and would fly to that plate were it not _ 


for its own points. The corner that happens to be up- 


permoſt when the leaf is riding, being a ſharp point, from 


the extream thinneſs of the gold, draws and receives at 


a diſtance a ſufficient quantity of the electrical fluid to 
give [itſelf an electrical atmoſphere, by which its progreſs 


to the upper plate is ſtopt, and it begins to be repelled 
from that plate, and would be driven back to the 
under plate, but that its loweſt corner is likewiſe a 
point, and throws off or diſcharges the overplus of the 
"T4 atmoſphere, as faſt as the upper corner draws it 
n. Were theſe two points perfectly equal in acuteneſs, 
he leaf would take place exactly in the middle ſpace, 
for its Weight is a trifle, compared to the power acting 
on it: But it is generally neareſt the unelectrified plate, 
becauſe, when the leaf is offered to the electrified plate 


at a diſtance, the ſharpeſt point is commonly firſt affected 
and raiſed towards it; ſo that point, from its greater a- 
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cuteneſs, receiving the fluid faſter than its de can 
diſcharge i it at equal diſtances, it retires from the electri- 
fied plate, and draws nearer to the unelectrified Plate, 
till it comes to a diſtance where the diſcharge can be ex- 
actly equal to the receipt, the latter being leſſened, and 
the former encreaſed; and there it remains as long as the 
globe continues to ſupply freſh electrical matter. This 

will appear plain, when the difference of acuteheſs in 
the corners is made very great. Cut a piece of Dutch 
gold (which is fitteſt for theſe experiments on account of 
its greater ſtrength) into the form of F1s. 10 the up- 
per corner a right angle, the two next obtuſe angles, 
and the loweſt a very acute one; and bring this on your 
plate under the electrified plate, in ſuch a manner as 
that the right-angled part may be firſt raiſed (which is. 
done by covering the acute part with the hollow of your 
hand) and you will ſee this leaf take place much nearer 
to the upper than to the under plate; becauſe, without 
being nearer, it cannot receive ſo faſt at its right-angled 
point, as it can diſcharge at its acute one. Turn this 
leaf with the acute part uppermoſt, and then it takes 
place neareſt the unelectrified plate, becauſe otherwiſe 
it receives faſter at its acute point than it can diſcharge 
at its right-angled one. Thus the difference of diſtance 
is always proportioned to the difference of acuteneſs. 
Take care in cutting your leaf to leave no little ragged 
particles on the edges, which ſometimes. form points 


where you would not have them. You- may make this 
figure 
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ligure ſo acute below ank blunt one as to need no under 
plate, it diſcharging faſt enough into the air. When it is 
made narrower, as the figure between the pricked lines, 
we call it the Golden Fb, from its manner of acting. For 
if you take it by the tail, and hold it at a foot or greater 
horizontal diſtance from the prime conductor, it will, 
when let go, fly to it with a briſk but-wavering motion, 
like that of an cel through the water; it will then take 
place under the prime conductor, at perhaps a quarter 
or half an inch diſtance, and keep à continual ſhaking of 
its tail like a fiſh, ſo that it ſeems animated. Turn its tail 
towards the prime conductor, and then it flies to your 
finger, and ſeems to nibble it. And: if you hold a plate 
under it at ſix or eight inches diſtance, and ceaſe turning 
the Globe, when the electrical atmoſphere of the conduc- 
tor grows ſmall, it will deſcend to the plate and ſwim back 
again ſeveral times witli the ſame fiſh-like motion, greatly 
to the entertainment of ſpectators. By a little practice in 
blunting or ſharpening the heads or tails of theſe figures, 
you may make them take place as defired, -Nearer,. or 
farther from the elecrified plate. | 
27. It is ſaid in ſection 8, of this paper, that al kinds of 
common matter are ſuppoſed not to attract the electrical 
fluid with equal ſtrength; and that thoſe called electrics 
per. ſe, as glaſs, &c. attract and retain it ſtrongeſt, and con- 
tain the greateſt quantity. T his latter poſition may ſeem 
a paradox to ſome, being contrary to the hitherto received 
opinion ; and therefore I ſhall now endeavour to explain it. 


28. In 
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28 In order to this, let it firſt be bei. or we. 
cannot, by any means we are yet acquainted with, force the e- 
Je&rical fluid thro glaſi. I know it is commonly thought 


that it eaſily pervades glaſs, and the experiment of a feather 
ſuſpended by A thread i in a bottle hermetically ſealed, yet 


moved by bringing a nibbed tube near the outſide of the 
bottle, is dHodged 26 pus it. But, if the electrical fluid 
1 eaſily pervades glaſs, how does the vial become char- 
ged (as we term it) when we hold it in our hands? 
Would not the fire thrown in by the wire paſs through 
to our hands, and ſo eſcape into the floor ? Would not 
the bottle in that caſe be left juſt as we found it, unchar- 
ged, as we know a metal bottle ſo attempted to be char- 
ged would be ? Indeed, if there be the leaſt crack, the 
minuteſt ſolution of continuity in the glaſs, though it re- 


mains ſo tight that nothing elſe we know of will paſs, yet 


the extremely ſubtile electrical fluid flies through ſuch 
a crack with the greateſt freedom, and ſuch a bottle we 


know can never be charged: What then makes the diffe- 


rence between ſuch a bottle and one that is ſound, but this, 
that the fluid can paſs through the one, and not trough, | 
the other? ?! 5 

29. It is true there is an — that at feſt en 
would be apt to ſatisfy a ſlight obſerver, that the fire 
crown into the bottle by the wires does really paſs thro 


* See the firſt ſixteen Sections of my former * . * Er- 
periments, &c. 3 
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onductor ; ſuſpend a bullet. by a chain from 
the prime conductor, . within a quarter of an 
inch right over the wire of the bottle; place your knuc- 
kle on the glaſs ſand, at juſt the fame diſtance from the 


coating of the bottle, as the bullet is from its wire. Nom 


let the globe be turned, and you ſee. a ſpark ſtrike from 


the bullet to the wire of the bottle, and the ſame inſtant 


you ſee and feel an exactly equal ſpark ſtriking from the 


coating on your knuckle, and ſo on ſpark for ſpark. This 


looks as if the whole received by the bottle was again diſ- 


charged from it. And yet the bottle by this means is 
charged ! * And therefore the fire that thus leaves the 7 
bottle, though the ſame in quantity, cannot be the very 


fame fire that entered at the wire ; for if it were, the bot- 
tle would remain uncharged. 


30. If the fire that ſo leaves the bottle be not the ſame 


that is thrown in through the wire, it muſt be fire that ſub- 
fiſted in the bottle, (that is, in the glaſs of the bottle) be- 


fore the operation began. 
31. If fo, there muſt be a great quantity in glaſs, be- 


cauſe a great W is thus W even from very 


thin glaſs. 
32. That this elcArical Bri © or fire is ſtrongly : attracted 
by glaſs, we know from the quickneſs and violence with 


An 
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the glaſs. ®t ini. place the bottle on «glaſs fan, un- 
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. fire, or cleft the whole _ minus, as we 7 ſe: aa als: of, 


metal. We cannot leſſen or inereaſe its Whole quantity,” 


for the quantity it his it holds; ad it has as much as it 
can hold. Its pores ate filled with it as full as the mu- 


tual repelleney of the particles will admit; and what is al- 


ready 1 in, refuſes, or ſtrongly repels, any additipnal. quantity : 


Nor have'\ we' any- way of moving the eledrical- fluid in 


glaß, but one; that is, by covering part of the two für- 


ces of thin glaſs with non: electries, and then throwing an 
additional quantity of this fluid on one ſurface, which 
ſpreading i in the non- electric, and being bound by it to 


that ſürfact, acts by its repelling force on the particles of the 
electrical fluid contained in the other ſurface, and drives 


them out of the glaſs into the non- electric on that ſide; 


from whence” they are diſcharged, and then thoſe added 
on the charged ſide can enter. But when this is done, 
there is no more in the glaſs, nor leſs than before, juſt as 


much having left i it on one ſide as it received on the other. 


39. 1 feat: a want of terms here, and doubt much whe- 


ther 1 ſhall be able to make this part intelligible. -By the 
word ſurface, in this caſe, I do not mean mere length and 


breadth without thickneſs; but when' I ſpeak of the up- 


per or under ſurface of a piece of glaſs, the outer or in- 


ner ſurface of the vial, I mean length, breadth; and ha 
the thickneſs, and beg the favour of being ſo underſtood. 


Now, I ſuppoſe, that "laſs in its firſt e and in the 
Roſes: furnace, 
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fire, erden che hole mass minus; as we ::0an a maß of}. 
metal. We cannot leſſen or inereaſe”; its whole quantity, TE 
for the quantity it has it holds; and it has as much aSiti 
can hold. Its pres are filled with it AS full as the mu- 
tual repelleney of the particles will admit; and what is al- 
reach i in, refuſes, or ſtrongly repels, any additional quantity. : 
Nor have we any way of moving the electrical fluid in 
glaf, but one ; that is, by covering part of the two ſurfa- CC 
ces of thin glaſs with non: electries, and then throwing an 
additional quantity of this fluid on one ſurface, which 
ſpreading 3 in the non- electric, and being bound by it to 
that ſür fact, acts by its repelling force on the particles of the 
electrical fluid contained in the other ſurface, and drives 
them out of the glaſs into the non- electric on that fide, 
from whence" they are diſcharged, and then thoſe added 
on the charged ſide can enter. But When this is done, 
there is no more in the' glaſs, nor leſs than before, jaſt as 
much having left i it on one fide as it received on the other. 5 


233. 1 Kell a want of terms here, and doubt much whe- 


ther I ſhall be able to make this part intelligible. By, the 
Word ſurface, | in this caſe, I do not mean mere length a 
breadth without thickneſs; but When I ſpeak of the up- 
per or under ſurface of a piece of glaſs, the outer or in- 
ner ſurfade of the vial, I mean length, breadth, and Half 
the thickneſs, and beg the favour of being ſo underſtood. 


Now, I ſuppoſe, Gant glafs in its firſt 3 and in the AN 
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ponent, pats foams rs mel, | = 
ſhall, and. fines; I gueſs four its never howing a: rough _ 
face when it breaks, but abvays-s:poliſh'; and. fromm the. AY 
 ſmallneſs of its partieles I ſuppoſe the pores b 
uſt he exceedu ſl, Which is the reaſon that A „ "MN 
fortis, nor any. other menſtruum we have, can enter to ſe-- = 
parate them nd. diſſolve the ſubſtance; nor is, any fluid, | 
we know off, kne enough to enter, except common fire, 1 
ad mud. Now the: departing fire leaving _ 
a: vacuum, a8. afoxefaid, between theſe potes which'air, | 
nor Water are fine enough to enter and All, the electrical _ 
fuid-{which.is.eyery where reagyo in what) we all the, - "vi 
on- electrics, and in the, non- electric Mixtures that are in 55 
che air, is — yet does not become fixed with the | 1 
fubſtagen of 'the.glaſs but, ſubſiſts there as water in a po: "i 
rous ſtone, retained only bythe! attraction ofthe fixed | - 
parts, itſelf ſtill looſe and a Avid, But I ſuppoſe farther, ve 9 
that in the cvoling; of the glaſs, its texture becomes cloſeſt — 
in the middle, and forms a kind: of partition; in which the = 
pores are ſo narrow, that the particles of the electrical A 
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fluid, which enter both ſur faces at the ſame time, cannot : | = 
go through, or paſs and paſt fon one ſurface to the _ 


other, and ſo mix together; yet, though the particles of e. 
lectrical fluid, imbibed by each. ſurface, cannot themſelves = 
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pals me is w/e oy ae "ef TION 
and by ts theind" Hy ae of bie another. " PHE 5 
of the electric AT Huid hahe RHUAT fepeflency, detbyrne 
power of attraction in the glafs they are coffdenfed or fk 
ced nearer to each other. When the glaſs has received: 
and, by its attraction, forced cloſer together fo muctv of 
this electrifled fluid; as that the pow p | and 
condenſing in the one, is equal to the po- ö 

in the other, it can imbibe no mere, and chat remains its 
conſtant whole quantity; but each ſurface ou receive 
more, if the repellency of what is in'the"oppoſite ſurfaee 
did not reſiſt its entrance. The quantities of this fluid in 
each ſurface being equal, their repelling action on each 
other is equal; and therefore thoſe of one ſurfuce cannot 
drive out choſe of the other: but, if a'greater quanüty 18 
forced into one ſurface than the glaſs would 1 

draw in; this increaſes the repelling power on that fide, 


part of the fluid that had been imbibed by that furface; if 
there be any non- electric ready to receive it: ſuch there is in 
all caſes vrhere glaſs is electrified to give a ſhock. The ſur- 
face that has beeri thus emptied by having its electrical 
fluid driven out, reſumes again an equal quantity with vie- 
lence, as ſoon as the glaſs has an opportunity to diſcharge 
that over-quantity more than it could retain by attraction 

in its other ſurface, by the additional repellency of which 
| the vacuum had been occaſioned. For experiments fa- 


vouring 


ern af, 3 
4 2 9 yaa : 
2 1 N * 
* 8 7 * — 
* 2 rakes 


eee 12 eee. 


— bade e ar wn ac 


| . t Nr 5 * y , 1114 * * 4 r 18 4 
Pers.:. BAG 21 ONPHICOT. tui vr Fenn 170 ion 7411 


2584. 


— — aries Aalid:parts/drawn's little 
cities aeg enen chaoeacaticies itiowhiad de glecs 


trical fluid refidts, become larger. .afterding::nogp for 


moro bfr that: fluld, whith iscintmetliately; antes into i 


braun the cation br hand mubbüng. hey being Gapply's 
ack. But che 3oſtent the parts of the 


glaſs 10 pond; and fill'd have paſs d then friqtien, they 


cloſe/:agaih, arid force: the: additibnall quantity ent upon 
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by friction on the rabbꝰ d part of the outer ſur- 
face, drives ai equal quantivpiont of this — 
that non- electric lining, which receiving it, and carrying 


it away from the rubbid / part cite — read ö 
6 ramon ;- 
—— ———— 
main 2 8 
will be received by the $rawecoaddRtorAouts(th 
1 of iche globe comes roum to theseſiſl 

— — its-overlus dvointoit-uſhion; 


equal quantity- flletgithnorlne (Every bloficieianic 1 
that a globe wet within will afford little r or ino Steben 
the teaſon has not before been attempted to be n 
chat! KSow öfen: © „ en, lit bas b neqe d cg 
34. So if a tube lined With a ꝙ non“ electric, be: rubbdz 
nue e rn Hire is Obtäihed from it. What is collectet 
from the hand in the dow nw ard ruhbing ſtroke, entering 
the pores of the glaſs; antl driving an etjual quantity dug 
of the inner ſurface into the non- Electric lining : and che 
hand in paſſing up to take a ſecond ſtroke, takes out a- 
gain what had been thrown into the outer ſurface, and 
then the inner ſurface receives back —— ] ac | 
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he 
ſurface"be'exhanſted; and the buten flir face charge 
wrap d heetꝰ of gilt paper clvſe round the quter-ſucface; 
and Fralpirig it in yr hand pod recen Hbek 
by applying the finger of the-'orhev*hand-10 atdy@iwies's 
for hob the vacant pores in the imer ſurfare breſume 
cher quantity and che overehürg d pores in the 'olicer ſur 
Eice diſcharge chat overplus; the equilibrium] Bring re- 


fired through you, Body, which could not ohe reflored: 


through the glaſs. If the tube be exhauſtech ofnair 4 
non electric lining in contact with che Wire is nbt necæſ- 
fary; for in wc, the electrical n, * ſry 1770 


SU £12 4 228.71 video 2b332l3-non & 250 tr iel 
pL n e antetopetinents's M3 } hams © 
Nera 


— par ——— bottle 
0 | — ns me 


de —— But dns k dap r after every = 
Rrokaptbeſbronyolpals yoarJhand dil make nchen, | 


the ſpark; tau eee eee fe att 
draviva number of ſparks; thus will-the/ ingen ; 


- 
5 0 C 
, N „ 
A —— & & ; 
4 — * TY be _ ro . 


the 


+ =, 


a Rap) | A NL. EN. q 


the. inner i ſurfagg, bt a: nonnaledrig;,gonduor.; 
but air reſiſts its: tien ; an being, itſelf an ęleęctric per 
þ, it does hat attract it. having; already its quantity. 5:86 
the air att draws; off an electric atmoſphere from. any 
body: but: in ptepartiati ta che non · olectrica mix d. with 
it: it rather kerps ſuch an atmnſpherg Son d, Which 
from the mutual 'repulſian of its particles, tends ta diſſi- 
pation. and would immtdiately diſſipate in uacus r 
thus the experiment of thel feather: ineloſed in n., glaſt N 
veſſeb hermetically ſealed; but moving on the approach 
of che rubbed tube, is..caplained ;;Whben- an addition 
quantity of the electrical nid. is: applied to.uthe ide ef 
the veſſol by the atmteipliere ef the tubes ae quaptity.is 
repelled and driven qut af the inner ſurface af that fide _ 
ind the veſſel, and there affects the ſrather;ixoturning a 
gain inton its pores, when the tube witli PR! ug, / 
 withdrawy i not thatithe particles of that atmoſphere id 
theraſclyes paſs through ths glaſs to che feather eee 
every-Qther} appearance I have yet ſeen, in Which laßt 
and electtieity are goncern d, are, I,think, explain'd with 
equabadſe by the ſame hypotheſis. , Vet. qerhapes it way 
not be a true one, _ I 1 be auen to een | 
fords me a better. 2417 . g ed d gjðEun.. 
35. Thus I take 3 e electric 
and $lals;:an electric per ſe, to conſiſt in .theſe two Far- 
ticulars. 1ſt, That a non- electric eaſily ſuffers a change 
in the quantity of the electrical fluid it contains. You , | 
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you en only E 4, he" hd ey bid in ne uf its 
ſurfaces; and-riet that; but h plying un æquab quantity 
at the fame time to tlie other! ſurſut; ſo" chat the whole 
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beivy” 
And this cart bey be Lene in glaſs Mat . Beyond | 


- certain thickneſs we have yet '6/power'that'can-make 


this change. And, .2My;” that the electrical fire freely re- 
moves from place t6' Place, in and through the fubttance 
ef a nen- electric! but hot 16 through the ſubſtamee of 
glaſs. If you offer a quantity to one end of 4 long rod 
of metal, it roctives"it;,' and hem it enters, every par- 
ticle that was beföre in the rod; puſhes' its neighbour 
quite to the further end, where the overplus is diſchavy'd; 


in the experiment of tlie flisck. But glu Rem the 


ſmallneſs of its pores, or ſtroiger attrachion of "what it 
contains, refuſes to admit o fret à motion; 2 glaſs rod 


will not conduct a hock, nôr will the thinneſt glaſs ſuf- 

fer any particle entring one f its inen to 4 4 thro? 
to the other. <5 S360 13569 1 

36. Hence we fee the .opolibility' of | ſucceſs, in the 

op d, to draw ont the effluvial virtues of 

1 non- electric, as cinnamon for inſtance, and mixing them 


| wth the clerical fluid, "to eviivey tem with that inte 
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| © jncludibgyit vi:the glabe anditheg n 
ing friction theugh!the eHuvli - cinnamon 
and 'the:gJe@ritibfinid-ſhowld mix within che globe, they; 
would ndver>come nut together: through the pores of the 
glaſs, and fafgo; to the prime conductor; for the elee- 
tricab fluid ſitſelf cannot} comie through; and the prime 
conductor: is always ſupplyd from the cuſhion, and that 
from che flgor. ; And beſides, When the, globe is filled 
with cinnamon, or other non: electrio, no electrical fluid 
can de obtain d from its outer ſurface, Hor the reaſon be- 
fore mentioned. I have tryd another way, Which 1 
thought more likely to obtain a mixture of the electrical and. 
bther effluvia together, if ſuch a mixture had been poſſible, 
I: placed a glaſs plate under my cuſhion, to cut off the 
communication- between the cufhion and floor; hen 
brought a ſmall chain from the cuſhion into a. glaſs of 43 
oil of tarpentine, and carried another chain from the oil 5 
of turpentine to the floor, taking care that the chain from | 

the cuſhion to the glaſs touch d no part of the frame of 
the Reyne: oo Another chain was fix d. to the Prins 


triſed. 921 . dela of che two S in the gk. were 
near an inch diſtant from each other, the gil of turpenr 
tine between. Now the globe being turn d, could draw 
no fare. from the floor through the machine, the commus 
nication that way being cut off by the thick glaſs plate 


under the cuſhion: it muſt then draw it through the 
chains 
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net condudt what UT 


jump from the, end of one chain, to the end of th 
1 the ſubſtance of dat oil; — ns ould. ic | 
in large ſparks; and ſo it had a fuir opportunity ff ſeizing _— 
ſome of the fincit particles of chte heil in ice paſſage, and 1 
cartying them off with. its but u ſoch effect falloweds — 
nor could I perceive the leaſt difference in cha: ſmell , i 
the electrical effluvia thus collected, from hatt hs 4 
when collected otherwiſe 3 nor does it otherwiſe affect thę 
body of à perſon electtiſed. 1 likewiſe, put into: a phiadl, 
inſtead! of water, a ſtrong purgatiye liquid, and then 
charged the phial, and took repeated ſtiocks:frmi it, in 
which caſe every particle of the electrical fluid inuſt be 
fore it went through my budy, have! firſt gone ahrough 
the liquid when he phial is charging, ande returned 
through it when, diſcharging, yet no other effect followed 
than if it had been charged with water. I have ald ſmelt 
the electrical fire when drawn through gold, filver, cop- 
per, lead, iron, wood, and the human body, and could 
perceive no difference; the odour is always the ſame 
where' the ſpark. does not burn what it ſtrikes ; and 
therefore I imagine it does not take that ſmell from any 
quality of the bodies it paſſes through. And indeed, as 
that ſmell ſo readily leaves the electrical matter, and ad- 
heres to the knuckle receiving the ſparks, and to other 
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